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Montandon 11724 

Oulianoff 12398 

United States, 1947 Murphy 123S9 

U. S^R ... Oorshkov 1^394 

Yugoslavia, Banat region . N'edeljkovic 12192 
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Semenov 12046 
screening effect of conductive layers 

Mukhi la 12400 

sphere Semenov 12046 

! transient of in unhomogeneoiis 
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dlERrams. Schenk 12049 

Electrical resistivity surveying, moan 

3-electrode method Sato 12055 

Electrical resistivity surveys, Brcase 
and Bas-Dauphbi6, France 

Ooguel 12059,12277 
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prospect in? circuits... Enenstein 12044 
Electromagnetic waves, plane, reflec- 
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ntatioo €f , to tectonics In Ukialn« 

ian 8. 8. R ... Bogdanov 12351 

Gravity corrections, elevation Egycd 11(W4 

m mountainous regions Evseev IZMS 
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Helicopters, use in oil exploration Deegan 11866 

Hokttto1ito,a]pliaaotivltyor Komora 11786 

loManrl, frravity anomalies in . BMvarsson 12146 

Ilmeniic,aeromagnetic surveys for.. Bourret 11814 
India, history of geophysical explora- 

tion . Ramadiandra Rao 12441 

mineral exploration Wadia 12342 

petroleum exptoratkm Evans 1200O- 

Acanrala ism 



Digitized by Google 



SUBJECT INDEX 



293 



Author Abstract 

India Oeolofrical Survey, report West 12443 

Oeophysiail section report Dessau 11798 
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Malta, resistivity surveys for water re- 
sources in Paver 12467 



Author Abstract 
Maps, aeromagnetie, Bikini...... Afldradfe 118U 

aeromagnetie, Indiaiia eooii^ 

U.6.O.S. 11816,12253 

Minnesota counties U. 8. O. S. 11817 

Maine Hurley iitlb 

MisBOOii quadrangles 

U.S. O.S. USU^ISIN 
electrical-resistivity, Bas Dauph- 

. int, Franee Oognel 12im 

eleetrotelluric, Bresse, France 

Bur. Beoherobee gtol. gtophys. 12276 
geophysioai, northwestern Oer> 

many Bildl IITBO 

geotcctonic, northwestern Ger- 
many.. Ueol. Landesamt 11779 

gmvlty, Baltio region.. Zwener UTS 

BelKlum loam lUU 

Braxil. Brasllconselhonacioual 

petr61eo 12(41 

China, Shanghai Chno IIOM 

France, Bas Dauphin^ Ooguel 120S9 

Brittany BoUo 12147 

Oenmmy Clom 12215 

Geo]. Landesamt 11739 
Indonesian archipelago 

Vening Malness 123M 

Italy, sootbero put Cuniofti \m\ 

Mexico Carre&o 12145 

nortiiofVeraenu 

Ofiate Esplnosa 12244 
Ndrlh Carolin:i coiistal plain. SkeeU 12144 

Philippine Islands Lej iy 123S3 

Spain SansHuelin 11920 

^•"r^'ovbt......... SansHuelin 11930 

Taiwan Weng 12347 

Virginia ooastal Plata... Skeels 12144 

V. S. S. Samarskaya Luka 

region Magnitskil 11923 

magnetic, Baltic region.. Zwerger 11778 

Iron County, Michigan Good 11820 

Locarno, Swltierland Weber 12161 

Montemor-o*Novo mine, Por- 
tugal de Andrade 122(0 

North Carolina eoaatalptein. Skeels 12144 

Sardinia Melehlorl 12016 

Szeobwan, China Chen UiMI 

Virginia coustul pi lin .... fikosll 13144 

radioactivity .Luke Athabaska re- 
gion, Canada Brownell 12067 

seismic probability, United States 

Roberts 12862 
Murine surveys, use of Loiac system in 

World Fetrolewn 11865 

Mars, constitution of Bullen 11088 

Massachusetts, seismic refraction sur- 
veys off Woods Hole Ewlng 12188 

Megateotonlcs and geophystos. . Bucher 12222 

Mfxiro, pxplorUion for oil in Cmnming 11702 

exploration problems In 

Rodrignes Agnilar 12218 
Go()physlc;il Tiisf itiito Of. Monges TiOjioz 12008 

gravity unoinalicslu Carrefto 12145 

gravity exploration in.. Canefto 11808 

Oarda Rojas 11800 



Digitized by Google 



SUBJECT INDEX 



295 



Author Abstract 
Mexico, gravity surveys In Veracrur 

Ofiate Esplnosa 12244 

radioactivity logging In 

Cervera del Castillo 12472 

seismic exploration In Rummerfleld 12456 

volcarac activity of ParicutUu Fries 11975,12431 

Pough 11975 

volcanoes of Parfcutln region. „ Williams 12430 
Michigan, aeromagnetlc surveys of 
BanMja, Houghton, Iron 

Counties - Balsley 11813 

magnetic survey of Iron County.. Good 11820 
Oelger counter reconnaissance in 

Upper Peninsula Kemp 12062 

Mlcroselsms, associated with cold 

fronts Lynch 12202 

correlation with meteorological 

data.- - Yllnen 11964 

correlation with sDlar activity.-.- Oil 11962 

origin Coulomb 12200 

Olorgl 12410 

Hardtwlg 12201 

Leet 11739 

Mon'llI 11740 

Zanon 11741 

periodicity Bath 11737 

physical nature of d'Hcnry 12409 

recorded at Nantes Bernard 12407 

Rome-Trieste records compared Mori lU 12411 

studies of, in Tokyo Kishinouye 11963 

tripartite measurements of Leet 11738 

Microseisms, types of Caloi 12408 

Coulomb 12200 

Hardtwlg 12201 

Leet 11739 

Mineral resources, depiction of Raggatt 11997 

Minerals and minerals deposits Jones 12238 

Mining geophysics, need for new 

policies and tools in Oeoffroy 11994 

trends and progress in Lundberg 11996 

Mining problems, use of geophysics in. Kelly 11995 
Minnesota, aeromagnetlc maps of 

counties in U. S. O. 8. 11817 

Mississippi Valley, earthquakes in. Heinrich 11961 

Krinitzsky 12390 
electrical resistivity surveys in-- Perret 11838 
8eL<mic and resistivity methods 
compared in-. U. S. Water- 
ways Extterlment Station 12041 
Missouri, aeromagnetlc maps of quad- 
rangles In U. S. O. 11818, 

12254 

radioactive measurements, Bour- 

bcn well core Damon 11971 

seismic wir.e velocity near St. 

Louis Kisslinger 11949 

Morocco, gravity measurements In. Lagrula 11932 
gravity surveys near Larache 

Garda Smerlz 11805 

Mountain making and basalt. BOdvarsson 12146 

Mountains, origin of Roubault 11772 

Mud logging - Carlson 11*56 

ZilofI 12283 

Neptunium .series, possible existence In 

nature. Poole 11753 



Author Abstract 

Netherlands, gravity and magnetic sur- 
veys In southeastern... de Sitter 12246 

Nevada, heat and water sources of 

Steamboat Spring White 12218 

New Guinea, tectonic position of.. Qlaessner 11979 

New Jersey, seismic surveys off Cape 

May Ewmg 12188 

New Mexico, gravity survey of Hous- 
ton-Thomas prospect-- Romberg 11801 

New South Wales, gravity and mag- 
netic surveys at Broken 
Hill Rayner 124M 

New York, seismic surveys oft New 

York City Ewing 12188 

New Zealand, earthquakes in 1947- . Hayes 11721 
electrical and magnetic surveys at 

Rotor ua Modriniak 12260 

Nitrogen, isotopic ratio in radioactive 

minerals.. White 12211 

North Carolina, geophysical data on 

coastal plain Skeels 12144 

Norway, gravity measurement, in 

Norges Geog. Oppm&lings 12350 

Nyasaland, resistivity surveys for water 

resources Cooper 12468 

Ocean deeps, seismic evidence for origin 

Benloff 11735 

Oceans, greatest depths in Hess 11980 

heat flow below Benfleld 12424 

properties of crust beneath-.. Gutenberg 11728 

Ohio, gravity surveys in Barfccrton 

mine shaft Hammer 12447 

Oklahoma, seismic surveys, Osage 

county Ollphant 12177 

seismic surveys. Fort Cobb anti- 
cline Campbell 12456 

Ontario, radioactivity measurements, 

Kirkland Lake area Slack 11766 

thermal measurements, Kirkland 

Lake area. Thoraron 11973 

Orogeny, effect of formation of earth by 

cold process on Andrec 12434 

frequency and periodicity of Rutten 11733 

Ozark Plateau, seismic-refraction sur- 
veys U. S. Waterways Ex- 
periment Station 12040 

Pacific Ocean, bottom structure off 

Southern California Raltt 11733 

geo thermal gradients In Pettersson 11781 

thickness of sediments in Pettersson 11781 

Paraguay, exploration conditions in Cox 11791 

Parallel plate counter with linear am- 
plifier Klmura 11751 

Parfcutln, activity of, early Pough 11976 

activity of. Ifl4ar4fl .- Fries 11975 

July- December 1949 .Fries 12431 

Parlcutin region, volcanoes of Williams 12430 

Pelean structures Bruet 12220 

Pendulums, dynamic temperature co- 

elTlcientof Frolov 12138 

effect of vertical temperature gra- 
dients on - Frolov 12137 

I.onox-Conyngham Cook 12352 
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Peperino, magnetic anomalies related 

to Roche 12163 

Permeability. diaRram for computa- 
tion... Andrec 12287 

reservoir rocks Archie 11991 

Peru, electrical survey at Cerro de 

Pasoo Kruger 11836 

Uuancayo Geophysical Observa- 
tory Peru. Soc. Ing. 12004 

Petroleum, exploration in Brazil 

Brasil Conselho national iwtroleo 12441 

exploration in Gulf of Mexico.. McGev 12C01 

exploration methods Fabiani 12439 

CummiuK 11792 

exploration organization for Toborda 12440 

Petrophysics of reservoir roclt.s Archie 11991 

Philippine Islands, earthquake of Dec. 

29. 1949, in Luzon ^Hanan 12197 

gravity survey of I/«'jay 12313 

Photogeology Guerra PefSa 12070 

Mott nmo 

Physical projxjrtles of rocks, determina- 
tion and use.. Ilallenbach 12444 

See also si»ecific properties, as. Mag- 
netic, Electric, Elastic. 
Physical properties of reservoir rocks. Archie 11991 
Plastics, elastic constants and wave 

velocity In Hughes 12232 

Poland, Warsaw Geophysical Institute 

Jaroszewlcz-Hallcka 12005 

Poles, secular displacements of Ooguel 12435 

Porosity, correlation with resistivity 

factor Calhoun 11835 

determination from radioactivity 

logs Bush 12286 

spatial variation of Schumann 12288 

of reservoir rocks Archie 11991 

Portugal, gravity surveys, in Marbiha 

Grande Barbosa Braga 11802 

magnetic survej-s, in Alto Alentejo 

de Andrade 12249 
in Montemor-o-Xovo Iron 

mines de Andrade 12248 

resistivity surveys, In Marlnha 

Grande Barlxvsa Braga 11802 

Potassium, decay constant of Festa 12418 

Jeffreys 12209 
heal from radioactive disintegration 

of Casertano 11972 

Potassium deposits, analysis by Geiger- 

MOllci counter Lutz 12064, 12065 

Poulter method of surface shooting 

Petroleo Interamerlcano 11824 
Poulter 12034,12035 
Texas Oil Journal 11825 
World Petroleum 11826 

Proportional counters Korff 12207 

Quebec, aeromagnetic survey, AUard 

Lake district - - Bourret 11814 

gravity and magnetic survejrs, Val 

d'Or Innes 12009 

Radar for geodetic measurements.. Halliday 11859 
Radioactive methods in geophysical 

prospecting Aliverti 11841 



Author Abstract 
Radioactive minerals, equipment for 

prospecting Stead 12281 

exploration methods for. . . Almeida Rolff 12063 

ITatsuda 12060 
Marcuse 11^2 

Stead 12061 

Western Miner 11840 

isotopic ratio of nitrogen in White 12211 

Radioactive series, possible existence 

of neptunium Poole 11753 

Radioactivity, detection and measure- 
ment of Curtiss 11747 

distribution in earth Festa 11966 

granite Hurley 11765 

In geology Curtiss 11747 

Ontarl.) bathollths Slack 11766 

ph>-slcal nature of Curtiss 11747 

potassium Festa 12418 

Jeffreys 12209 

reservoir rocks Archie 11991 

rhyolite porphyry, Bourbon, Mo. Damon 11871 

samarium Plcclolto 11754 

sediments. Tlratsoo 12214 

ultramafic rocks Davis 117G4 

See aUo imder Autoradiographic 
techniques, Qeiger- 
Miiller counters, paral- 
lel plate counters, scin- 
tillation counters and 
sjjecial topics. 
Radioactivity logging, and electrical, 

in limestone aieas Bush 11851 

Mercler 11846 

compared with electrical logs... Thomeer 12473 

dry gas sand, location by! Campbell 11852 

Geiger-MQller counter for Roberts 12285 

improved methods In ralifomia. Norelius 11854 

in Colorado-Wyoming area Ray 12072 

in northeastern Mexico 

Cervera del Castillo 12472 

in Texas Bush 11850 

Woodward 11S45 

laboratory studies Tittle 1I&49 

neutron Faul 11848 

porosity determination from Doll 12286 

recording forms for Mercler 11853 

theory and practice of Tlratsoo 11847 

use of, in western Canada McGaha 12073 

Radioactivity surveys, airborne Stead 12282 

Aqultame Basin, France Tiratsoo 12215 

Lake A thabaska, Canada Brownell 12067 

Radio surveying techniques Powell 11864 

World Petroleum 1 1865 

Radlowave exploration methods Fiitsch 11839 

Reefs, gwphysical exploration for Agnlch 11829 

gravity survey's for Brown 11804 

Reservoir rocks, petrophyslcs of Archie 11991 

Resistivity, relation to Initial oil pro- 
duction Spradlin 12070 

Resistivity factor, correlation with 

iwrovsity Calhoun 11835 

Rhyolite porphjTy, radioactivity of at 

Bourbon, Mo Damon 11971 

Rigidity In the earth's mantle Nishimura 11913 

Rotation of earth duriugevolutlon. Jardetzky 11768 
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Rumania, seismic survesrs near Blcaz 

dam Lorenz 12283 

Sahara, Kravity measurements in Lagrula 11932 

Salt domes, geophysical exploration 

of Breyer 12240 

Closs 12245 

Krey 12457 

Sarnarium, half life of Piceiotto 11754 

Saskatchewan, radioactivity measure- 
ments near Lalcc Atha- 

baska Brownell 12067 

Sdntiliation counters, application ot Johansson 12417 

for alpha measurements Ooldhi 12280 

Holland 11755 

gamma-ray sensitivity of Aler 12415 

nine 11750 

liquid Reynolds 11968 

new techniques In design Ageno 11970 

portable Brownell 12067 

Gcldin 12280 
Pr ingle 12278 
Sedimentary rocks, magnetic proper- 
ties of. Torreson 11703 

seismic velocities in Oliphant 12177 

Seismic computing methods, for steep- 
dip areas ... Rice 12038 

Seismic exploration, basic principles.. Heroy 12018 

composite-reflections method Rlckor 12033 

computation charts for linear veloc- 
ity increase.- Agocs 12057 

development of Ollmour 12255 

dynamic methods of Hortwlg 12458 

Ix)renr- 12257 

effect of on wells SchofT 12021 

efficiency of siie of charges in Shock 12028 

hazards Anderson 12020 

In Mexico, problems Rummerfiold 12456 

marine, development of Ouseman 11827 

marine, off California coast 

Petroleum World 11828 

of limestone reefs Agnich 11826 

Poulter method . Potroloo Intoramor icano 1 1 824 

Poultcr 12034, 120^5 

Toxas Oil Journal 11825 

World Petroleum 11826 
IHt>gressive detonation of multiple 

charges. Shock 12028 

refraction, graphical method of in- 
terpretation Slotnick 12036 

relation of research to field opera- 
tions Qreen 12019 

shot- Instant transmission In Ilattori 12024 

state of Oilmour 12255 

surface shooting Petroleo Interamericano 11824 

Poulter 12034, 12035 

Texas 0 11 Journal 1 1 825 

World Petroleum 11826 

velocity Indicator curves in Berson 11821 

Seismic exploration bistruments, shak- 
ing table for Bardeen 12291 

Seismic exploration records, diffracted 

waves on Epinat'eva 12030 

effect of electrical transmission 

on Buchheim 12259 



Author Abstract 

Seismic quasi-anLsotropy Riznichenko 11710 

Seismic reflections, com{)osite Ricker 12033 

depth and slope determination 

from Krousklj 12032 

Langhammer 12453 

effect of refraction phenomena Krey 12261 

energy variations in Savitt 12027 

frequency of Clewell 12025 

oblique, analysis of Hasebro* k 12039 

l)ath-tlme curves for Haarstick 12452 

recognition and evaluation of Krey 12031 

steep-dip computing methods for... Rice 12038 
Seismic refraction methods, compared 

with electrical U. S. 

Waterways Experiment Station 12041 
graphical method of interpreta- 
tion Slotnick 12036 

Seismic surface waves, dispersion in 

Atlantic basin Cak)t 12384 

group-velocity of. Vallo 12174 

Love, effect of Internal friction on. Valle 12173 
effect of low-velocity layer 

on Stoneley 11944 

intensity at the surface Valle 12374 

velocity in Atlantic Ocean Calol 11951 

nature of. Menis 12181 

periods of from distant e-arth- 

quakes Oiorgl 12180 

Ruyielgh, propagation in dispersive 

elastic media Sezawa 12172 

true and pseudo Scholte 11946 

velocity In Atlantic Ocean.... Galoi 11964 
velocity of in Azores earth- 
quake DiFlllppo 11955 

Seismic surveys, Atlantic Ocean Ewing 12187. 

11730 

Bikini DobriJ» 12388 

Germany, Alpine foreland Reich 11777 

Cuxhaven sandbanks. MQller-DoUle 12265 

northwest Krey 12457 

Interpretation of faults In Quarles 12262 

limestone areas. U. S. Waterways 

Experiment Station 12040 

Rumania, Blcaz dam site Lorenz 12263 

Spain, Mlajadas Cantos Figuerola 12264 

United States, Atlantic Coastal 

Plain Ewing 12188 

North Carolina coastal plain . Skeels 12144 

off Cape May, N. J Ewing 12188 

off Xew York City Ewing 12188 

off Woods Hole, Mass Ewing 12188 

Oklahoma, Fort Cobb anti- 
cline Campbell 12456 

Ozark Plateau dam sites 

U. 8. Waterwajra Experiment 

Station 12040 

Virginia coastal plain Skeels 12144 

use in civil engineering Nesbit 12266 

Seismic waves, azlmuthal control of 

amplitudes of P and PP. Byerly 11716 

form of, from line source Lapwood 11709 

from explosions Howell 11822 

In Caribbean Sea bottom Coulomb 12178 
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Author Atatract 
Seismic waves, longitudinal, disperekmof 

Altulnirs 11M6 

vrtodty in Meoule roeki. KlNlin«»r 1 1949 

Ml, existence on records Kanal 123S3 

mechanism of generation by 

expkwives MonH 12026 

Mintrop. tr;ivol time curvps for BenKHl 12260 
reflected at core, observed ampll- 

tadee Mertiwr IIMO 

Sand SJfS travel time curVBB VaUc 1171'3 

travel ttmos nt Uppsala Bath 11718 

velocity, at short distances AUvertt 12182 

from Helgoland ezploslon — Heidi 12185 
in field and laboratory com* 

pared Oliphant 12177 

In Oreenlandi gtadera Martin 12170 

to laboratory RSthlLsbcrpPr 12381 

In sandstones ROthlisberger 12381 

In sedimentary rooks — Ollpbant 12177 

in Taku glacier, Alaska Fonlter 12035 

off California shcre Raltt 11733 

related to change to pressure.. Ilda 12020 

related to depth and Ittbology.. West 12382 
Tolatod to sdf-potentla] log 

data ntndley 11823 

Betsmlc veil sbooting, and Hnear in- 
crease of velocity Stotatik 134M 

Seismograms, dcttrmination of true 

ground motion from McCoinb 11715 
toterpretation between 80* and 

120° voto nm 

8elsm<^apb, arc-light timing marker 

Car Volk 123S0 

calibration ITonncll 12289 

Cartuja observatory Due Rojo 11947 

crystal accelerometer Oassmann 12375 

•leetrloal, Ibr field use Trappa 190B 

eleetramagnetic. doterminatian of 

eonstants Rouand 11714 

lnk<reoorder for BidDkowrid 12376 

Inverted pendulum hofiiontal- Takahashi 11713 

magnification of galvanoDietric. Ingram 11948 

nomogram jbrTnagnfiieatiop Ikegami 12S79 

pboCoeleetric Volk 12377 

response to arbitrary motion-.. Sezawa 12176 
spring-suspension, secondary reso- 
nance of Antsyferov 12175 

strong motion NsMt 12878 

Seismograph testing, application of feed- 
bade to transdnoer tor HdnneO 12289 

SeimolofioalaetivltieBin OraatBrltato 

TlUotSOn 11709 
U. 8. Coast and Gaodetic Survey 

IMS Roberts 12369 

Selttnologioal station, Fresno^ Gali 

fomla McKim 11706 

Oalerasambe, Colombia. Ramirea 11707, 11M 8 
LkUa Metoorologioal Department 

AfBTwala 12371 

Seismology, bibliography of Mitoe 11705 

lectureeon Broggi 12372 

Seismology and ae lsw o m e tr y , teattbook 

Savarenskil 12373 

Seismology and volcaaism, textbook. Roth6 121^ 



Author Abstract 

Shaking table Bardeen 12291 

Soli meetaanicB, use of selsmio methods 

in - Hertwlg 12lfii 

Soil sampling, geophysical exploration 

and Hvondev ISOn 

Polar system, age of MorelU 1170 

South Africa, aeromagnetic survey, 

Vredefortdome Wdss 



12017 
11796 



rand Ermert 

modem methods of evloration in. Nel 
South West AMoa, earthqmakee in .. Kora 
Spain, earthquakes in Catalonia. Fcotserfi 

earthqnskes in 1M7 GImeno Btotart 

exphnmtion l!ar watar resources in 

Cantos Figuerola 

gravity formula for Lorano Calvo 

. SansHoelto 

seismldty of Oranada bwland. Tercedor 

Steam Mast eraptioos Xaoar 

BIn i e tM al geology .magnetio sorveys in 

studies of Branham 

Structure, crustal, beneath ooasnSL Outenberf 

erastal, in OOntlnflOtB . Gutenberg 

of the earth Bullen 

Bethuue 



12194, 
12105 
ISltt 

12008 
12130 
11929. 

11930 
12391 



lano 
iins 

11727 
11982 
12234 



Inglada Ors 11942 

Bonchokovskil 12438 

Submarine canyons, origin of. Emery 13&t 

Sulfide ores, grravity exploration for., tunea 12009 
SuUor, reaistivity surveys tat, in Italy 

Manfredlni IMM 

BmlMablrtofy of tbe earth.... Wasiotynsld lllW 

6wadeD( gravity measurements in 

Norges Geog. Oppm&lings 12800 
Swedish deop«ea expedition 1M7HS 

Pottprsson U781, 12181 
Swltsertond, eaiUiQuakes in Valais 

Mantaaden 117M 
Oulianoff 12398 

magnetic anomalies near Locarno. Weber 12164 

Taiwan, density of geologio formations 

In Tsnng 11928 

pravity surveys to.. Weng 12247 

Taku glacier, seismic velocities to... Poulter 12035 

Tectonic forces, from thermodynamic 

proeesBes MataeUnsU 12921 

Tectonics, effect on earth currents... Poldini 12MI9 
geophysical methods to toterpreta- 
tion Oulianoff 11774 

«f southeastern United States King 12220 

Tectonics and geophysics Budur 12222 

Temperature distributkm in the earth 

RIkltake 124M 

Ten^Mratorelnanaeoretinceartli.. Benlleld 11707 

Texas, gravity smvey hi Jameson reef 

area Brown 11804 

radioactivity loggmg to BuA 118S0 

Woodward lUBO 

Thermal conductivity in earth . . Rikitake 12425 

Thermal diflosivlty of soil Kolmogorov 12068 
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Thermal gradients, bi ocean basins 

Pettersson 11781 

Kirkland Lake, Ontario Thomson 11973 

Yenangyaung, Burma Tainsh 12069 

Thermal springs, sources of heat and 

water supply White 12218 

Tides in the earth Nishimura 11913 

Time recorder MQUcr 12075 

Tonga-Kermadcc Islands earthquake 

sequences BeniofT 11735 

Torsion balance, E5tv6s Kilchling 12133 

equation of _ Kilchling 12134 

for measuring U'ns and Uxty.. Kilchling 12135 

T-phase, at Caribbean statians Coulomb 12178 

from shallow focus earthquakes. Tolstoy 11951 
use in tsunami-warning systems.. Ewing 11952 
Trieste, Gulf of, seismic studies of explo- 
sions In - - Morelll 11732 

Tsunami warning systems Ewing 11952 

Turkestan, aftershocks of earthquake 

in Ashkhabad Masarskil 12395 

Ukrainian S. S. gravity anomalies 

In Bogdanov 12351 

gravity value at Kiev ..Orushlnskii 12136 

U. 8. Coast and Qcodotic Survey seis- 

mological work bi 1948.. Roberts 12369 

r. S. earthquakes in 1947 Murphy 12389 

U. 8. S.R., earthquakes in— Qorshkov 12394 

gravity studies in Caucasus moun- 

tains Evseev 12348 

magnetic observatory at Moscow 

Akad. Nauk SSSR 11694 

volcanism in Vlodavets 11977 

Utah, magnetic expbration in Iron 

County Cook 12015 

Variometers, electromagnetic, for re- 
cording rapid variations Castet 12161 

Orenet 12160 

Veins, magnetic anomalies over Cook 12449 

Vredefort dome, aeromagnetic survey 

of Weiss 11819 

Vibration meter, portable electronic. Carome 12258 

Vibration pickups, calibration Haskell 11862 

Vibration studies, masonry and build- 
ings Ramspeck 12266 

Virginia coastal plain, geophysical data 

on 8keels 12144 



Author Abstract 

Viscosity In the earth Niskanen 11915 

Volcanic activity, Parlcutta Fries 11975, 12431 

Pough 11976 

Usu-dake Minakami 12433 

Volcanic eruptions, magnetic changes 

associated with Koshikawa 12367 

Rikitake 12364 

Mauna Loa, 1949 Macdonald 12429 

Volcanic rocks, magnetic transition 

points in..- Nagata 12363 

Volcanic structures, pelean, on La 

Soufriere-. Bruet 12220 

Volcanic tremor, origin of Omer 12427 

Volcanism, elTect of assymmetrical 

shape of earth on Escher 11770 

pelean structures in. Bruet 12220 

steam-blast eruptions in Jaggar 12426 

Volcanoes, and earthquakes Roth6 12165 

in Aleutian Islands Coats 13428 

In Indonesia Petroeschevsky 12432 

in U. 8. S. R Vlodavets 11977 

Volcanological observations Perret 11974 

Wales, gravity survey in, Thirlaway 11692 

Water level, causes of fluctuations in. Parker 12198 
Water resources, electrical exploration 

for Cantos Figuerola 12008 

Cooper 12468 

Kelly 11998 

Paver 12467 

Walters 12469 

electrical logging for Maher 12275 

gravimetric exploration for 

Cantos Figuerola 12008 
geophysics In exploration, exploi- 
tation, and conservation Kelly 11998 

seismic surveys for Cantos Figuerola 12264 

Kelly 11998 

Wells, effect of seismic shooting on... Schotf 12021 

West Indies, La Soufri&re on Quade- 

loupe Bruet 12220 

Wisconsin, resistivity surveys In Fond 

du Lac County.. Spicer 12058 

Wyoming, radioactivity logging in.- . Ray 12072 

Yugoslavia, earthquakes hi Milosavlevic 12392 

Nedeljkovic 12192 

Uzelac 12193 
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Acoustic well-logging apparatus. . . Keun 125U5 

Airborne radioactivity surveying.. OoMstein 11891 

Alpha ray source Blau 12093 

Altimeter Shockley 12122 

Bolometer Bnxkman 12303 

Rutherford 12497 

Blasting machine (tibson 12082 

Parr 12484 

Coring and fluid sampling device 

RoLshausen 12105 

Coring method Walls 12107 

Coring tool Denning 12108 

Lebourg 12109 

Sewell 11901 

Detonation meter de Boisblaine 12510, 12511 

Dip and strike determination from 

cores... Subkow 11905 

Distance-measuring system Wright 12116 

Drilling rate logging ITayward 1 1899 

Kcbo-ranging system Kiebert 12121 

Electrical exploration method . Lundberg 12298 

Thompson 12490 

Electrical logging method Broding 12507 

Martin 11907 

Silverman 12501 
Electrical instrument with heat-act u- 

^ ating indicator. . . Smulski 12326, 12327 

Electromagnetic exploration Lindhlad 12489 

Elevation meter Silverman 12112.12113,12508 

Explosive charge, safety catch Deputy 12509 

Galvanometer Doll 12323 

Heiland 12512 

Kellogg 12123 
Morrow 12321, 12322 

Geiger-Mailcr counter Friedman 11893 

Malter 11895 

Shamos 12310 

^ Shore 12087 

Gravimeter Shivers 12320 

Sweet 12292 

Hydrophone.. Merten 11872 

Hygrometer Lutz 12330 
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By Maby C. Rabbitt, V* L. Skitskt, and S. T. Vbssblowbkt 



INTRODUCTION 

G(»ophysical Abstracts arc prepared by the Geophysics "Branch of 
the Geological Survey, United States Department of the Interior, to 
an aid to those engaged in geophysical research and exploration! 
Periodicals, books, and patents are regularly searched for material 
dealing with geophysical exploration methods and with basic earth 
physics as represented by the fields of gravity, magnetism, electricity, 
seismology, radioactivity, and geothermal studies. 

Because of the increasing diversity and amount of material covered, 
it has been found necessary to rearrange the order of the abstracts. 
Material in this issue has been grouped in three sections dealing with 
earth physics, exploration geophysics, and patents. The first section 
has been further divided into sections for gravity, magnetism, seis- 
mology, electricity, radioactivity, geothermal studies, tectonophysics, 
and regional studies. The section on exploration geophysics covers 
gravimetric methods, magnetic methods, seismic methods, electric 
methods, radioactive methods, well logging, and technical aids. 
Within each group the order of the abstracts is as follows: general 
papers, bibUographies, and reviews; theory; instruments; methods and 
tedmiques; observations. 

As many readers may not have ready access to the source material, • 
the abstracts are intended to be informative. Ail facte and opinions 
stated are those of the authors cited, except material needed for clari* 
fication which may be added in brackets. Where geologic and geo- 
graphic names quoted differ from the official usage of the United 
States Geological Survey or the decisions of the United States Board 
on Geographical Names respectively, the latter are added in brackets. 

Geophysical Abstracts 1-86 and 112-127 were issued as Information 
Cireulars by the Bureau of Mines, and 87-111 were issued as Bulletins 
of the Geological Survey. Begirming with 128, Geophysical Abstracts 
are pubhshed as Bulletins of the Geological Survey. 

1 



Digitized by GtfOglc 



2 



INTBODUCnON 



As long as availablei Geophysical Abstracts 124-127 issued as In- 
formation Circulars may be obtained free of charge from Publications 
Distribution Section, Bureau of Mines. All other numbers are now 
out of print. Geophysical Abstracts issued as Bulletins of the Geo- 
logical Survey (with the exception of Nos. 87 and 88) may be por- 
diased as single coines or by subscription from the Superintendent of 
Documents, Government Printing Office, Washington 25, D. O. For 
subscription, the Superintendent will aoc^t a deposit of $5 in payment 
for subsequent issues. When this fund is near depletion, the subscriber 
wiU be notified. The depoedt may also be used to purchase any other 
publication from the Superintendent of Documents. 

Acknowledgments. Special thanks are due to Roland G. Henderson 
and Isidore Zietz wlio have prepared the abstracts signed R. G. H. 
and I. Z. Advice and assistance of other members of the Geological 
Survey in the preparation of the manuscript is gratefully acknowledged. 
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EARTH PHYSICS 
OBAVITT « 

11679. Lozano Calvo, Luis. Sobre la interi»tetaci6n de las anomalfas isostdtiOMI 

[On the interpretation of iaostatic anomalies]: Rev. Geofls., vol. 7, no* 
26, pp. 156-165, 1948. 

ThecnieB of isorta^y are reviewed. — 8. T. V. 

11680. Darling, F. W. Fundamental tables for the deflection of the vertical: 

IJ. S. Coast and Geodetic Survey Special Pub. 243, 38 pp., 1949. 

Fundamental tables of the Cassinis type for the deflection of the vertical are 
valuable in calculations of incomplete isostatic compensation or overcompensa- 
tion. They also provide means of testing the consequences of all sorts of varia- 
tions in flubaiufaoa dendty and of testing the effeet of varying definitions of 
isoetaqr. The tables give tiie deflection caused by maiiswi of unit density which 
are sections of wedges out by two conical surfaces with a oommon apes and a 
common axis passing through the deflection station and bounded above and below 
by surfaces of spheres concentric with the earth treated as a sphere. In the 
computation the radius of the earth is taken as 6371.2 kilometers, the gravita- 
tional constant as 6.670X10~* c. g. s. units, and the mean gravity of the earth 
S8 982.03 gals.— 5. T. V. 

11681. Gilbert, R. L. O. A dynamic gfavimeter of novel design: Physical 8oe 

Proo., vol. 63, no. 7, no. 856B, pp. 446-4H l^^O* 

The main element of the new dynamic gravimeter is a vertically stressed 
thin strip of beryllium copper suppcnrting a mass capable of vibrating laterally. 
Variations of the weight of the mass, caused by changes in gravity force, produce 
variations in stress of the wire and therefore variations of the natural frequency 

of the system, this frequency being proportional to the square root of the stress. 
Changes of the frequency are determined by comparison with a fixed crystal fre- 
quency standard. In the instrument built by the author, with the string vibrat- 
ing at 1,000 cycles per second a reading correct to 1 in 10" can be obtained in 
cne hundred seconds. This accuracy can be improved to 1/50 cycle and thus 
aeeunu^ of 1 in 10* can be obtained in about half an hour, making the instrument 
sdaptable to measurements of earth tides. Tliis particular instrument was 
designed for use at sea, and therefore the weight hanging on the string was damped 
electromagnetically for lateral and vertical movements and for rotations. An 
electronic thermostat kept the temperature inside of the casing constant to 
within +0.0005° C. Details of construction of different parts of the instrument 
are given, as well as of the recording system employed for comparison of fre- 
quencies. 

A gravimeter of the new design was used at sea during a cruise of a submarine 
in the English Channel, w^ a Vening-Meiness three pendulum apparatus as a 
standard of reference. In spite of certain small impeifeettons the readings of 
the new gravimeter made at sea were affected with a probable error of only 1.5 

ifiae also Oeopbyi. Absttaots U7M, 11802, 11803. 
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mgal., the same as the pendulum determinations. The small dimensions of the 
instrument — 3>i X 8 inches — make possible its use for measurements in drill hoi«. — 
S. T, V. 

11682. Ising, Gustaf. Attempts to replaoe the elastic comparison force in 

gravimeters by capillary and deetrostatic forces: K. svenska veteosk. 
arkiv. mat., astron. fys.. Band. 86, Hefte 8, no. 7, 8 pp., 1949. 

Following a suggestion in 1987 by the author that the elastic force in stttic 
gravimeters be replaced by eapillavy or electrastatic forces, experiments hsye 

demonstrator! the possibility of obtaining a high degree of accuracy with such 
apparatus. In the capillary gravimetor, a capillary tube dips into the hcrmeti- 
callj' closed vessel eontaininp the fluirl and tlie j)osition of the meniscus is observed 
through a microscope objective. 'I'he major problem in the desi^rii \sas to counter- 
act the influence of variable teinperature on capillary force and the sensitivity 
of the instrument to jerks during transportation. Hydrocarbons of the paraffin 
type, such as petroleum and bensine, were found to be the most suitable fluids 
for the purpose because of their extremely constant ci4>illaiy properties. A 
description of the experimental capillary gravimeter and the theory of its opera- 
tion are given. Gravity differmces could be determined with a mean error of 
about 0.5 mgal. when the measurements were made on solid ground, and of 8 
mgal. on board ship. 

In designing the electrostatic gravimeters, the nuiin difKculty was the necessity 
to attain an almost perfect insulation of the electroscope. The problem was 
solved by using a cascade-arrangement. Experimanta with such gravimeten^ 
though not yet concluded, appear to be very promising. — 8. T, V, 

11683. Jelstrup, G. Beskrivelse av N0rgaards gravimeter [Description of the 

N0rgaard gravimeter]: Norges Geog. Oppm&lings virksomhet, Beret- 
ning, 1948, pp. 38-43, 1949. 

The construction and theory of operation of the N0rgaard gravimeter of the 
newest type are described. Controlling relations are derived and analyzed to 
attain the greatest p(»ssil)le prei i>i()n of mea.suremeiit. Sj)ecial attention is given 
to parts which elimmate the milucuce of the temperature variation by using 
materials opposite temperature coefficients and by constructive arrangement. 
These changes in the original design of the gravimeter insure a temperature cor- 
rection of only 1-2 milligals for a maximum temperature variation of 10^ C. 
inside t he bousing. If a special thermostat is in operation the temperature inside 
the housing can be kept constant to within a fraction of a degree, making the 
temperature correction of an individual reading as low as 1/100 milligal. The 
description is illustrated by live drawings of the instrument. — T. V, 

11684. Egyed, L^szld. As anomdliik magass^ redukci6jiKr61 (The elevation 

correction of anomalies] [In Hungarian and English]: Fdldtani KOsldny, 
vol. 79, no. 1-4, pp. 94-111, 1949. 

The necessity of making reductions for gravity anomalies as well as for the 
earth's theoretical gravity effects is stressed. Such reductions of ^^anomalies 

can be obtained with the aid of a Taylor's series provided the vertical gradient, 
6r„ and the "vertical gradient of second order", dGJdz, have been determined. 

The latter may be readily computed from torsion-balance measurements. 

A method is given for the determination of the vertical gradient of an anomaly 
by connecting the torsion-balance and gravity-meter observations in an area of 
different elevations. 1 or two points of different elevations the following values 
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are supposed known, the Bouguer anomaly determined by the gravity mete^, 
the gradient components determined by the torsion balance, and the third-order 
derivatives of the potential function determined by the aid of the torsion-balance 
meMurementa A formula is obtained which gives the average value of the 
vertical gradient as the quotient of the deviation resulting from the comparison 
of the A(7 differences observed by the gravity meter with the Ag differences ealoii- 
lated from the gradient values in accordance with Eotvos' method divided by the 
elevation differences of the two stations. When the two points of observation 
are at the same elevation, in an area where great variations of gradients are found 
it is shown that the calculation of isogams from the gradient values requires the 
Uise of third order derivatives. Thus in flat areas, isogams obtained from gravity- 
metOT data are more reliable than those calculated from torsiou-balance measure- 
ments. — Af • C. R, and R, 0,. H, 

11685. Hofmann, Walter. tTber Anwendung ciner Formel zur Berechnung des 

Vertical-gradienten der Schwere [A formula for computing the vertical 
gradient of gravity): Geofis. Pura e Appl., vol. 14, no. 3-4, pp. 145-162, 

1949. 

As no instrument is available for direct measurement of the vortical gradient 
of gravity, and the sensitivity of existing gravimcters is not great enough to 
determine it by measuring gravity at two sufficiently near points, Evjen has pro- 
posed a method which gives the vertical gradient in terms of both the gravity 
anomaly at the point and the average values of the gravity anomaly about the 
point. Evjen's calculations assumed the earth's surface to be plane. This is 
modified to include the entire gravitational effect ot the earth. The gravitational 
potential at a point on the earth's surface is represented as a scries of spherical 
functions, each member containing the radius vector of the point, the angular 
velocit}' of the earth's rotation, and the geocentric latitude. From this can be 
derived the normal vertical gradient d7/dh= — (3085.6 + 2.2 cos 2<f>) X lO"* 
c. g. s. A relation may also be established for the departure of the vertical 
gradient at a point of the geoid from this normal value, and this difference can be 
represented in finite form. Several practical examples and the application of the 
method to tectonic studies are discussed. — 8. T. V. 

11686. Osclaczky, SzilsSrd. Die mit einer Drehwaage messbare Massenwirkung 

eines "zweidimensionalen" Parallelepipeden in der vcrtikaien £bene 
[Gravitational action of a two-dimensional parallelepiped, measurable 
by the torsion balance in the vertical plane]: Geofis. Pura e AppL, 
vol. 10, fase. 5-6, pp. 174-180, 1947. 

By a two-dimensional parallelepiped the author means one of infinite length 
and of varying cross section perpendicular to length. The gravitational potential 
» of such a body and the dwivatives of u are determined only by the shape and 
the position of the cross section of the parallel^iped. Thus u is a function of only 
two variables. The torsion balance gives the values of the gradient d*tt/d«s 
and of the ourvatura d*u/c>x*, where x is the horisontal axis and z the vertical. 

The author considers the plane XOZ as complex and determines the loci of 
equal gradients and curvatures. The loci are orthogonal circles, if the cross 
flection of the parallelepiped is a rectangle stretching into infinity. These values 
can also be found when the cross section is deformed into a parallelogram with 
one side remaining oonstant. — S, T, V, 

8B531S-6e— s 
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11687. Tarczy-Hornoch, A. "Cber die Ausgleichung der Schwerkraftsgradientcn 

[Adjustment of gravity gradients]; Geofis. Puia e AppL, voL 14, 
fasc. 1-2, pp. 37-49, 1949. 

A new method of adjustments of the measurements made with an Edtv&s 
torsion balance is proposed and discussod in detail. If instead of adjusting the 
Ag values the gradients of gravity are adjusted, the results will be complete 
uniformity of isogams, free from discrepancies which result when the usual pro- 
cedure is followed. The values are not the observed quantities, but are 
funotUms of the distaooes mad f unotioiis of different degrees off aocurftcy. 

In dolvlng the correetione the differential equations of potential theory are 
replaced by difference equations and written A9»gradient»As+gradientMAy+ 
(2>H*/5«')Az, The term d'w/Dz^ can \ye replaced by the normal variation of the 
gravitational force, equal to 2glr, where r is the radius of the earth. Introducing 
into this equation the observed values of the gradients and of x and y obtained 
at different stations durin^^ tlie survey, a system of equations is obtained which 
makes possible the evaluation of the most probable corrections to be applied. 
A complete example is included. — S. T. V. 

11688. Mordli, Carlo. Sulla revlaipne dei eapisaldi per le misure di gravita 

[On the revision of standards in gravity measurements): Annali Geofis., 
vol. 2, no. 1, pp. 67-73, 1949.. 

Precise gravity measurements in recent yean have indicated that the inter- 
national refferenoe system based on Potsdam determinations is in error by about 
+14 milligals.— iS. 7*. V. 

11689. Morelli, Carlo. Ulterior! element! a sostegno di una correzione per 

i valori gravita [Latest data in favor of a correction to gravity vaLues]: 
Annali Geofis., vol. 1, no. 1, pp. 8d-86» 1948. 

Determinations of gravity at Washington and Teddington and the author's 
worlc on the compensation of gravity values for diffowt states of the international 
network indicate that a correction of —0.015 cm. see."' should be applied to the 
Potsdam value of gravity. — <Si. T, V, 

11690. Cagniaid, Louis» and Qoudey, RaouL Sue line oomparaison indirecte 

des valeurs de r6f6renoe admises pour I'intensit^ de la pesanteur i 
Paris et k Potsdam [On an indirect comparison of the reference values 
adopted for the intensity of gravity at Paris and Potsdam]: Acad. ScL 
Pans Comptes Rendus, voL 229, no. 18, pp. 896-897, 1949. 

As topographic corrections at the Luxembourg stations Athen^e and Couvent 
are uncertain because of inadequate maps, a North-American gravimeter wss 

used to measure gravity values at Luxembourg-Artisans and Metz-Couvent 
relative to Paris, and observed values compared with German pendulum determi- 
nations at the same stations. The substantial agreement between gravity de- 
termined for these stations with reference to Paris (980.9773 and 980.9441 gals 
respectively) and to Potsdam (980.9772 and 980.0446 gals respectively) shows 
close similarity between the Paris and the Potsdam gravity systems. — V. S. 
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11601. Joom, L. Le lev^ gravimetrique de la Belgique 1947-1948 [Gravimetrie 
survey of Belgium 1947-1948]: 8oo. beige g^togie BulL, voL 50, no. 8^ 
pp. 568-595, 1949. 

A gravity survey of Belgium , was made during 1947-48, ueing the N0rgaaid 
gravimeter as the principal instrument. The total length of profiles covered 
was more than 16,000 km. and 380 stations werio occupied. Final readings at 

each station were reduced to sea level and the free air anomaly computed. The 
normal value of gravity for the station was taken from the 1930 International 
Cassinis' formula. The Bouguer reduction was computed using density values 
ranging from 2.1 to 2.65 in accordance with the geologic structure. From the 
eomputed data maps of anomalfas were drawn on a scale of 1^320,000 with 5- 
miUigal eontour intervals. A oopy of the complete map, reduced siie, is in- 
dnded.-^. T. V. 

11692. Thirlaway, H. I. S., and Cook, A. H. Recent observations of gravity 

in Wales and the Borders [abstract]: Internat. Geol. Cong., Great 
Britain, 18th Sess., Titles and abstracts of papers, p. 30, 1948. 

A gravity survey of the Welsh borders, was conducted during 1047-48 using a 
Graf gravimeter at 600 stations. A general positive Bouguer anomaly of 5 to 
10 mgal. in the plateau of central Wales is 15 to 20 mgal. greater than would 
result if the area were isostatically compensated. The excess mass secins to be 
supported by the strength of the crust, and the positive anomaly seems to coincide 
with the region of post-Cretaceous rejuvenation. In the Worcester basin the 
line of the Malvems divides the zone of positive anomaly from a deep anomaly 
trough with a minimum of —30 mgal. near Worcester. The gravity field may be 
explained by a series of faults striking north with a total downthrow of 8,000- 
10,000 feet. The trough is also well defined to the north and northeast and 
a|)parently it is mainly filled with Triassic rocks. In general, the pattern of the 
gravity field in the Welsh borders has a Caledonian trend. — V, S, 

11693. Woollard, G. P. Regional gravity study of the Appalachian Mountain 

system [abstract]: Geol. Boc. Ajnerica Bull., vol. hO, no. 12, pt. 2, p. 
1932, 1949. 

A regional gravity network of several thousand observations has been estab- 
lished over the Appalachian Mountain system in an area between the Gulf of 
Mexico, the Allegheny Mountain front, and the Atlantic Coast. Bouguer 
anomalies indicate two dominant major gravity structures, a pronounced gravity 
minimum strip and an associated manimum strip, which parallel each other 
and the visible geologic structure. The anonkaUes are attributed to a tliicfcening 
and thinning of the upper crust. In the mid-Appalachian area the gravity minimum 
is about —80 mgal. and the gravity maximum about +40 mgal. With a density 
contrast of 0,3 between upper granitic and lower more basic crustal material, a 
relief of about 9.5 km. is indicated on the base of the granitic layer. To the 
north the gravity pattern merges in southern Quebec with a similar pattern 
following the St. Lawrence River valley, and in the far south dies out just beyond 
the CkMMtal Plain overlap. Structural trends of the Appalachian and Ouachita 
ivovinces indicated by gravity appear to intersect at rijght angles. Structural 
^yntaziB, if any, is similar to that at the junction of the arcs of the Kuril Islands 
ICUdilnuHretttt] and Aleutlaa Idanda.— JIf . C. B. 
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'llto4. AkademiA Nauk SSSR Vestnik. The new magoetie observatory On 
Riunan]: no. 7, pp. 116-117, 1949. 

A new geomagnetic observatory has been teeently established near Moscow 
for study of very small variations of the terrestrial magnetic field related to 
solar processes and to processes in the earth's crust. The main instrument of tlie 
observatory is a special induction coil of 100 meters diameter, composed of 38 
turns, connected to a fluxmeter provided with a phototube and a recording appara- 
tus. The sensitivity of this installation is about 1 ram. for 8 milligamma or for 
8X10» oersted.— 5. T. V. 

11695. Konakhovich, fb. fk., Latyshev, G. D., and Tsimbalin, V. V. The 

measurement of the magnetic field by the induction method [in Russian]: 
Akad. Nauk SSSR Izv., ser. fis., vol. 13, no. 4, pp. 456-464, 1949. 

The ballistic method most commonly used in measurements of the intensity of 
magnetic fields is not adapted for continuous observation of the field. Eaeh 

measurement boinR a discrete datum, nooossitatcs the application of many 
corrections to tho readings, and the limit of the error in a nieasurcinent is not less 
than 1/1000. Magnetic field intensity may he determined by meaauring the 
e. ni. f. generated in the coil of a special rotor placed in the magnetic field to be j 
investigated. Generation of the stable frequency of rotation required by tho i 
method was achieved by using a quarts strip with a natural frequency of SO 
kiloherts as Uie controlling frequency source. 

This frequency was decreased 800 times in a six-cascade electronic scheme with 
50 khz. as the initial frequency; 25 khz, frequency in the second step; 5 khz. in 
the third; 1250 hertz in the fourth; 250 hz. in the fifth and 62.5 hz. in the last 
cascade. 

The current of this frecjuency, remaining stable in the measure of the initial 
source, feeds a selsyn motor driving the test rotor witli a constant speed. The 
electromotive force generated in it is proportional to the intensity of the investi- I 
gated magnetic field. Best results are obtained with a capacity of about 6Q|pi F 
inserted in series before the driving motor, which creates in its stator a rotaUng 
magnetic field instead of the pulsating one. The electromotive force generated is 
measured by the compensation method, using a Raps' potentiometer. 

Advantages of the niethorl are the very high accuracy of the measurement, 
(in the experimental iiist rinnent it was 1 X 10""^ which can l)e increased by placing 
the first step of the controlling frequency in a tliermostat) , and the possibility of 
continuous observation of the magnetic field. 

The absolute error of the measurement with a magnetic field intensity of 600 
oersted is 4X 1(^*; the. relative value of the error decreases with increasing intensity 
and is limited only by the stability of the frequency. 

A detailed description of the instrument is given as well as the wiring diagram of 
the set-up. Further improvements of the proposed method can be achieved by 
introducing photo-elements into the measuring scheme. — S. T, V, 

11696. Petrova, G. N. Interior demagnetizing factor [in Russian]: Akad. Nauk 

SSSR Isv., Ser. geog. i geofiz., vol. 13, no. 4, pp. 363-368, 1949. 

• If a specimen is brought into a magnetic field it becomes magnetiied and 
oreates its own field opposite in direction and proportkmal to the intensity of 
magnetization. The factor of proportionality determining this secondary field, 
the exterior demagnetization factor, is determined by the properties of the sub> 

s See alio Oeopbjs. AMnols 11812 to 11819. 
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gtiiloe and the Bttrroundiiig medium. If a flampV» of polycrystaUiiie subetance is 
plAced in a clofied magnetic field, the exterior demagnetization factor is zero but 
inside the substance the component parts having differently oriented fields do- 
crease the total field intensity by a factor, termed the interior deniaKnetizatioa 
factor, determined by the physical structure of the crystalline sub-stance. This 
factor can be determined experimentally from the angle formed by the inclination 
of the hystereds loop with the abecissa axis. Thus In studying magnetic proper- 
ties of minerals it is necessary to distinguish between the averafse intensity of 
magnetization, the true intensity, and the intensity of the produced field. 

In polycrystalliiio sulistancos, the intensity of magnetization can be quite diflfer- 
ent in individual grains. Relations determining the intensity of magnetization 
in different component parts of the specimen are derived and the values of the 
interior demagnetizing factor are computed for varying percentages of individual 
grains in the substance. A formula is given for determining the average suscepti-. 
bility of the specimen from its ferromagnetic components. — S. T. V. 

11697. Hales, A, L., Wijk, A. M. van, and Gough, D. I. The magnetic field of 

the earth: South African Science, vol. 2, no. 10, pp. 214-216, 1949« 

P. M. S. Blackett's formula for the relation observed between magnetic moment 

and angular momentum in massive rotating bodies is shown to lead to incorrect 
results. The equation obtained when it was used to calculate the decrease of 
horizontal magnetic intensity at a certain deptli below the surface of a plateau 
of a given height above mean sea level indicated that, if the same argument were 
applied to the earth rotating around the sun, there would be a diurnal variation 
of field approidmately 300 times the earth's field, which cannot be correct. 

Other direct tests of theories of the origin of geomagnetism, by the measure* 
ments of the variation with depth of both the horisontal and the vertical geo- 
magnetic component at Blyvooruitzicht, are reported. Such measurements 
should be made in a mountainous region which is known to contain no magnetic 
bodies. — V.JS. 

11698. Singer, S. F., Maple, E., and Howen, \\ . R., Jr. Measurement of the 

earth's magnetic field at high altitudes at White Sands, New Mexico: 
Phys. Rev., 2d ser., vol. 77, no. 3, pp. 398-399, 1960. 

An Aerobee rocket containing a total field magnetometer fired at White Sands 
on April 18, 1948 reached a height of 372,000 ft. Telemetered data gave values 
of the magnetic field dmring fiight with an estimated over-all accuracy of 1.0 
miUfgauss or better. The principal results were: confirmation that the field 
strength decreases with altitude in accordance with calculations based on poten- 
tial theory, the experimental data agreeing within 2 milligauss with the inverse 
cube rolation; lack of evidence for or against the existence of circulating current 
sheets in the upi)er layers of the atmosphere because of the small effect at the 
latitude of the experiment. — M. C, R. 

11699. Tschu, K. K. On the practical determination of lunar and luni-solar 

daily variations in certain geophysical data: Australian Jour. Sci. 
Research, ser. A, vol. 2, no. 1, pp. 1-24, 1949. 

The Implication of the method proposed by Cliapman and Miller to the deter- 
mination of lunar and luni-solar daily variations in geophysical elements where 
these variations are overlaid by larger Solar daily and irregular variations is 

described. Included among such luni-solar changes are the ioru^spheric electric 
euirents induced by the lunar tide in the ionosphere owing to the tidal motion of 
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the air across the earth's magnetic field. These currents are revealed by wiik 
tions of the geomaerietic field and also in the earth potential and earth ouiraiti 
induced thereby. Examples of the calculations are given. — S» 7. V, 

11700. Slaucitajs, Leonids. Uber die erdmagnetischen anomalien in den Gebietea 

urn die Oetsee [Geomagnetic anomaliee in the regions surrounding tba 
Baltle Sea]: Qeoiis. Pure e Appl., vol. 15, no. 1-2, pp. 60-62, 1949. 

The area around the Baltic Sea is known to be intensely magnetically disturbed. 
A map of the area shows the most important vertical component anomalies as 
great as +2,000 and +5,000 gammas found here by dilTerent investigikton. 
For the g^ogieal interpretation of these anomalies a referenoe is made to numer- 
ous studies of this question. — 8, T. V. 

11701. Bossolasco, Mario. Siiscettivita magnctica di alcuni minerali di magnetite 

[Magnetic susceptibility of some minerals of the magnetite group]: 
Geofis. Pura e Appl., vol. 12, pp. 53-60, 1948. 

The magnetic susceptibility of rock samples from various ore deposits of Italy 
was measured using the method of G. Grenet. The results are presented in a 
short table. 

The author finds, as did Sture Werner from his investigation of minerals in 
Sweden, tliat magnetie susoeptibility varies within wide limits even with the 
same percent of magnetite content of roeks. Only in samples taken from the 
same deposit is it possible to establish a ooiieiation between magnetite content end 
the magnetie susceptil^ty of a sample. 

These results suggest caution in evaluating magnetic prop>erties of a sample 
from its magnetite content or in estimating tlio probable iron content of a depcflit 
from the susceptibility of the corresponding samples. — S. T. V. 

11702. Roche, Alexandre. Sur les caraetdres magnetiques du systtaie 4ruptlf de 

Gergovie [The magnetic characters of the Gergovie eruptive rocks]: 
Acad. ScL Paris Comtee Bendus, tome 230, no. 1, pp. 113-115, 1960. 

From measurements of the vertical anomalies and determination of the per* 
manent magnetization and susceptilHUty of samples from diflFerent parts of the 
area it is concluded that the eruptive system can be divided, magnetically, into i 

three zones: dikes, necks, and sills on the eastern slope with strong negative 
anomalies and permanent magnetization opposite to the present earth's field; an 
upper la3'er forming the summit of the plateau characterized by a positive anomaly 
and permanent magnetization in the direction of the present earth's field; a lower 
part of the plateau with anomalies of different signs and magnitude and strong 
di^rsion of the magnetisaticm. This suggests the summit rocks are independent i 
of the eastern eruptive group and that the dikes, necks, and sills were all emplaoed | 
at the same time. It is believed improbable that magnetization as constant as 
observed in the latter group ooulfl result from mineral alteration, and h^ce it 
must have been imposed at the time of emplacement. — M. C, B, 

11703. Torreson, O. W., Murphy, Thomas, and Graham, J. W. Magnetic polari- 

sation of sedimentary rocks and the earth's magnetic history: Jour. 
Geophys. Research, vol. 54, no. 2, pp. 111-129, 1949. 

Magnetic i>oIarisation of 99 samples of flat-lying, imdisturbed sedimentaxy 
rocks, mostly Eocene to Pliooene in age with a few of Jurassic age, from eight sites 
In western United States liave been measured. Tlie direction of polarisation in 
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the plane of bedding (declination) in two-tbirda off the aamples fell within m narrow 
range centering on geographic rather than geomagnetic north, 13° to 22° east of 
geographic north at the sites sampled. The dip or inclination of polarization in 
two-thirds of the samples fell within a small range centering on 63°, in relatively 
good agreement with the present average 69° inclination at the sites sampled. 
These results are consistent with the idea that for 50 million years or so the polarity 
of the earth's magnetic field has been the same as now and tiie average orientation 
of the magnetic axis has coincided with the earth's geographic axis. — M» C. R, 

SEISMOLOGY 

11704. Leet, L. D. Earth waves, 122 pp., Cambridge afid New York, Harvard 

University Fkess and John Wiley and Sons, 1050. 

The transmission of earth waves and methods of measuring and observing them 
an summarised with particular reference to applicsitions of such knowledge in 
geqi>h3nBical prospecting, measuring vibrations from dynamite blasts, and studying 
hurricanes. — M. C. R, 

11705. Milne, W. G. Bibliography of seismology: Dominion Observatory 

Ottawa Pubs., vol. 14, no. 5, pp. 97-133, 1950. 

Items 7004 to 7131, January to June 1949 and a complete bibliography of 
Japanese seismological works since 1939 compiled by Kawasumi are listed. — 
M. C. R. 

11706. McKim, V. C. The history of the 8eiflm<dogical station at Fresno, 

GaUfomia: Seiamol. Soc. America Bull., voL 39, no. 4, pp. 239-242, 1949. 

Seismological observations at Fresno from 1892 to 1935 by the Weather Bureau 
and from 1986 to the poesent at the seismograph station at Fresno State CoUejge 
sre summarisecl. — M. C. 12. 

11707. Ramirez, J. E. New seismic station at Galerazamba, Colombia; Nature, 

vol. 164, no. 4163, pp. 288 289, 1949. 

A seismological station was established at Galerazamba, Colombia in late 
January 1949. Coordinates of the station are: 10°47'08" N. lat., 75''15'44" 
W. long., height 21 m. above sea level. The station is equipped with two hori- 
• mntalHxmiponent long-period, and one vertical short-period Sprengnether seis- 
mometers and a triple recording drum. The geology of the area, construction 
of the buildings, and proposed studies are outiined. — M. C R. 

11708. Tillotson, Ernest. Seismology in Britain: Nature, vol. 163, no. 4143, 

pp. 500-501, 1949. 

.\ brief account is given of seismological activities during the past decade or 
so in Britain. Among these are K. R. T.apwood's investigation of the diflfraction 
effects at the surface of a semi-infinite homogeneous elastic medium from a pulse 
emitted by a buried line source, G. E. R. Deacon's observations of microseisms, 
P. L. WUlmore's moWng-eoil seismograph with nearly constant response to 
ground velocities of frequency 2-25 cycles per second and maximum sensitivity 
<rf 5,000 cm./cm./sec, and M. N. Hill's long-period inductance-bridge seismo- 
graph. Studies of the records of the Helgoland explosion in 1947 and the Soltau 
explosion of 1946 are also reported. — K S, 
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11709. Lapwood, E. R. The disturbance due to a line source in a semi-infinit€ 

elastic- modiuni: Royal Soc. London Philoa. Tirana., vol. 242, no. 841, 

pp. 63-100, 1949. 

A solution is given, in terms of double integrals, for the disturbance at any 
point near the surface resulting when a cylindrical pulse is emitted from a line 
source buried in a semi-infinite homogeneous elastic medium. Approximate 
evaluation of these integrals for deptlis of source and point of reception which 
are small in comparison with their distance apart allows a description of the se- 
quence of pulses arriving at the point of reception. When this is at the surfaee 
and distant from the epicenter, the disturbance is made up of the following pulses, 
order of arrival: for initial P at the source, P, surface <S, and Rayldgh; for 
initial *S', surface P, S, and Rayleigh. If the initial pulse has the form of a jerk 
in disj^tlacement, both P and S arrive as similar jerks, but the Rayleigh pulse is 
blunted. Surface P takes a minimum-time path and arrives with a jerk in veloc- 
ity, but surface S is confined to the neighborhood of the surface and arrives as a | 
blunted pulse. It is shown also that when the sharp iS-pulse of ray theory is 
converted to a blunted pulse by the presence of surface S and the spreading of S, 
the duration of this composite pulse is approximately that of the observed scatter 
of readings of Sg and similar waves from near earthquakesl — M, C. R, 

11710. Riznichenko, ID. V. Seismic (|uasi-anisotropy (in Russian]: Akad. Nauk 

SSSR Izv., ser. geog. i. geofiz., vol. 13, no. G, pp. 518-544, 1949. 

The propagation of elastic waves through media consisting of parallel and 
isotropic layers is analyzed. Such a medium has certain features of anisotropy, 
the velocity of wave propagation being different in different directions, but the | 
entire medium cannot be treated as one anisotropic layer. This necessitates the 
Use of a special term — "quasi-anisotropio medium." The elastic i^roperties in 
different directions of such a stratified medium are characterized by different 
coefficients of anisotropy, defined as the ratios of: the effective velocity, as deter- 
mined by the travel time curve, to the average velocity; the velocity in a Certain 
stratum to the boundary velocity of the same stratum: and the velocity in the 
direction perpendicular to the strata to that parallel to them. Only longitudinal | 
elastic waves are considered. 

In the last cac5e the coefficient of quaai-anisotropy varies with the length of the 
propagating waves. With long waves the distinction between a simple aniso- 
tropic medium and a stratified, quasi-anisotropio one is especially noticeable. 

Sufficiently accurate results for the first two conditions can be obtained by the 
methods of geometrical optics, whereas the problem of determining the ratio of 
the velocities perjjcndicular and parallel to the strata requires a special analysis. 
As the first step the elastic properties of the medium are determined in two per- 
pendicular directions. 'J'he corresponding moduli are found from the system of 
equations of strain, obtained for each layer and from the corresponding boundary 
conditions, along each boundary plane stresses being equal in the points of ad- ' 
joining layers. The method used is similar to that for determination of dielectric 
constants of a stratified medium. 

From the moduli of elasticity corresponding to the principal directions, it is 
possible to compute the corresponding velocities of propagation. Only appro.xi- 
mate values of these velocities are given, but their accuracy is satisfactory for the 
problems of applied seismology. In the case of waves which are long compared 
to the thickness of the strata the error is negligible. 

Precise expressions and approximate formulas for different moduli of elasticity 
which are sufficiently accurate for many practical applications are given. Changes 
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in the derived formulas for various wave lengthB are computed. For certain 
wave lengths, the coefficients of quasi-anisotrq;>y beoome important and cannot 
be Delected in seismic exploration. — T. V. 

11711. Price, W. J., and Huntington, H. B. Acoustical properties of anisotropio 

materials: Acoustical Soo. America Jour.» vol. 22, no. 1, pp. 32-37, 1950. 

Theoretical and experimental investigations on the propagation of elastic 
waves through anisotropio media are briefly reported. The pulsed ultrasonic 
method was used in the experiments and measurements were made on small 
crystals cut from dififerent substances. 

It was found that for any given direction of the normal to a wave front there 
are, in jreneral. three possible modes of propagation. The corresponding possible 
displacements of a particle arc inutiially perpendicular, but these displacements 
are not necessarily parallel or perpendicular to the wave normal. Transfer of 
energy between the modes of propagation can occur for certain cases of normal 
reflection. A phenomenon analogous to optical birefringence sometimes occurs, 
when the energy does not travel in a direction parallel to the wave normal. — 
5. T. V. 

11712. Maecker, H. Quantitativer Nachweis von Grenzschirht wellen in der 

Optik [An analytical proof of the existence of boundary waves in optics]: 
Annalen der Physik, 6 Folge, Band 4, Heft 8, pp. 409-431, 11)49. 

Mintrop's waves are generated and can be observed when an elastic wave is 
totally reflected at the boundary l)etween two layers, the lower of which has the 
liigher velocity of propagation. The refracted wave spreads along the boundary 
line with a higher velocity and arrives at the surface, beyond a certain distance, 
together with the direct and the simply reflected waves. 

Experimental arrangements are described which make possible the observation 
of such waves, and numerous photographs illustrate the details, A tiheoretieal 
analysis is presented which establishes the conditions of appearance of boundary 
waves. Optical phenomena are discussed primarily, but several analogies are 
quoted from seismology. — S. T, V, 

11713. Takahashi, Ryutaro, and Hirano, Kintaro. A new horizontal-component 

seismograph for comparison observations [in Japanese with English 
summary]: Tokyo Imp. Univ. Earthquake Research Inst. Bull., vol. 19, 
no. 3, pp. 527-533, IMl. 

A horizontal component seismograph of the inverted pendulum type was 
designed for the greatest possible accuracy and ease of manipulation. All jewels 
were made to press lightly on pivots by means of flat springs which eliminated 

backlash between the pivot and the jewels. The helical spring and the needle 
system were replaced by a connecting rod with pivots and flat sprin{i;s at both 
ends. The air damper consists of a pendulum bob, which acts as a jjiston, covered 
with two cylinders whicli arc provided with wide clearance to facilitate the ad- 
justing of the instrument and eliminate the rubbing of the piston on the cylinder 
walls. The geometrical magnification of the seismograph is 47.5 and the natural 
period is 8.0 seconds. The v^ocity of the recording paper is 12 centimeters per 
minute. Four such seismographs, when installed parallel to each other, gave 
identical records. Two drawings of the new seismograph and 21 sample records 
are included.— iS. T. V, 

SBsns-^so— s 
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11714. Rouaud, Andr6. Sur la determination des constantes des sdismographes^ 

eiectromagnetiques [Determination of the constants of elec1u'omagneti& 
seismographs]: Anoales G6ophys., vol. 4, no. 2, pp. 124-160, ld48. 

The determination of the constants of electromagnetic seismographs when the 
periods of the pendulum and the galvanometer are different is investigated. The 
particular case chosen for analysis is that in \vliich the roots of the characteristic 
equation of the coupled pendulum-galvanometer system are close to the quad- 
ruple root, 80 that a devdoimient in limited aeries is poesibie witiiin a ideeft nngt 
oi tbe root. The relations found are generalixations of Rybner'a for equat or 
nearly equal periods. Examinations of the ease of nearly equal periods results 
in the same formulas as Rybner's. Approximate formulas are giVea for the 
rapid determination of constants in this last ease. — Af . C. B, 

11715. McComb, II. E., Neumann, Frank, and Ruge, A. C. The determination. 

of true ground motion from seismograph records: S. Coast and G«o- 
detic Survey Special Pub. 250, 52 pp., 1940. 

A reprint of "The determination of true ground motion by integration of strong- 
motion records: A symposium" in Seismol. Soc. America Bull., vol. 33, no. 1^ 
1043.— M. C. R. 

11716. Byerly, Perry, Mei, A. I., and Romney, Carl. Dependence on azimuth 

of the amplitudes of P and PP: Seismol. Soc. America BulL, vol. 39,. 

no. 4, pp. 269-284, 1949. 

The PP/P amplitude ratio has been used to infer second order discontinuities 
in the earth and also to distinguish Pacific and continental structures. The 
displacement of a point at the surface of the earth produced by body waves from 
a distant source depends on several factors. The effect of the factor which 
depends on the energy radiating from the source is investigated here. By an 
extension of Nakano's work on the oorrdation of first motion in P with direction 
of forces at the focus it is shown that the ratio of PP/P is a function of the asimutb 
from a fault source for certain kinds of movement. It is concluded that the ratio 
PP/P depends on too many factors to be useful in determining any one of them. — 
Id, C. Rt 

11717. Agamennone, Giovanni. La profondita del foco dedotta dalP angolo> 

d'emergensa delle onde sismiche [Depth of focus derived from the angle 
of emergency of seismic waves]: Geofis. Pura e Appl., vol. 12, pp. 108^ 
112, 1948. 

The suggestion of several seismologists that the depth of foeus of an earth- 
quake be determined by measuring the angle of emergence of the first seismic 
wave is critically aniUyzed. This method requires knowledge of the exact ampli^ 
tudes of the first phase, Pg or P, from which must be calculated the smpUtudeand 

the direction of the displacement of the ground, the apparent angle of emergence 
and then the true angle. It is also necessary to know the travel times for the 
arrival of the same wave from the focus to several other seismic stations, located 
as near as possible to the epicenter, in itself a very serious limitation of the 
method. Finally it must be assumed that the incident seismic wave everywhere 
in its path from the focus to the point of observation is propagated through 
homogeneous formations, an assumption very seldom justified. 

Determinations of the focal depth of different earthquakes by this method 
and by other means are compared and the inaccuracy of the method noted^ 
Its use is recommended only in the absence of other necessary data. — <S.. T. V, 
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11718. Bath, Markus. Travel times of the principal earthquake waves for 

Uppsala: Uppsala Univ., Geol. Inst. BuU., vol. 32, pp. 105-130, 1948. 

Travel tames of P, 8^ PP, SS, L, and M waves have been determined from 315 
records of normal or shallow earthquakes with a mean focal depth of 17 km, 
obtained during 1913 43 on a Wiechert 1,000-kilogram horizontal seismograph 
at the Meteorological Institute of Uppsala, Sweden. Epicenter data were taken 
from the related studies and tables of Gutenberg and Richter, Jeffreys and RulJen, 
as well as from some other data. The study contains extended tables, indicating 
differences of travel time ohtiUned for vaiious phases; it gives also an evaluation 
of the accuracy of the method of the analysis. A comparison of the travel times 
of the seismic waves arriving at Uppsala from different quadrants showed no 
appreciable difiPerence for the body waves, but a striking difference for L-0, 
indicating the greatest velocity in the northwoM and southwest quadrants and the 
smallest in the northeast and southeast quadrants. The former velocity was 
4.21 km./sec, the latter 3.91 km./eee.—S, T, V, 

11719. DiFilippo, Domenioo. II terremoto delle Assorre del 25 November 1941. 

[The Asores earthquake of November 25, 1941]: Annali Qeofis., vol. 2, 
no. 8, pp. 400-405, 1949. 

The coordinates of the epicenter of the earthquake have been determined as 
Sr25'41" N. lat., 19°00'65" W. long., and the time of origin as 18M)8»54.7« 
G.c.t. The method of Caloi and Peronaci was used, in which approximate values 

of the unknowns are introduced into the equation defining the azimuth of the 
epicenter in the spherical triangle formed by tl'e North Pole, the {'oint of the 
observation and the epicenter of the eartlujuake, and the corresponding corrections 
are computed as partial derivatives. Seismograms from 36 observatories were used 
and the final values were deteimined by the method of least squares. — S. T, V. 

11720. Inglada Ors, Vicente. Nota sobre la profundidad hipocentral del sismo 

del Apenino Toscano-Romafiol de 11 Febrero de 1939 [A note on the 
depth of focus of the earthquake in the Tuscauy-liomagna region of the 
Apennines, February 11, 1939]: Geofis. Pura e Appl., vol. 12, pp. 181- 
189, 1948. 

A depth of focus of 7 km. for this earthcjuake was determined, using Kove- 
elighety's method, ^\llich is l>ascd on the measurement of the areas enclosed by 
succei^ive isoseismal lines and the determination of the equivalent circular areas 
and their radii. This compares favorably with the depth of 7-10 km. obtained 
by Caloi from a study of Italian seismograms. — S. T. V. 

11721. Hayes, R. C. Earthquakes in New Zealand during the year 1947: New 

Zealand Jour. tici. Technology, sec. B, vol. 30, no. 2, pp. 102-105, 1948 
(1949). 

Epicenters, times of origin, and maximum felt intensity of all earthquakes 
located in the New Zealand area are tabulated and shown on a map. — M. C. R» 

11722. L«meke, Kurt. Zur Tectonik des Erdbebengebietes der Hohensollemalb 

(On the tectonics of the seismic region of the Hohraiollemalb]: Neues 
Jahrb. fur Mineral., Geologie und Paleontology, Abt. B, Heft 1-3, pp. 
20-25, 1949. 

Observations during 1945 on the seismicity of the Hohensollemalb partly com- 
plete, partly modify knowledge of the tectonics of this region. The existence of 
the HohensoUem graben is confirmed. Other dislocations, genetically independent 
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of the grabon. were discovered. The most important of these is the fault ninning 
along the Schmicha brook with a vertical displacement of 30-35 meters. Several 
other faults show a throw up to 45 nictcrs. The source of earthquakes often 
observed in this region is now attributed not to faulting of the Hohenzollern gral>en, 
but to the new^ diaeovered faults, an explanation which is in better agreement 
with seismie obeervations. — 8. T. V. 

11723. Valle, P. E. SuU' interpret azione dei sismogrammi tra 80° e 120° [Inter- 

pretation of seismogranxs between 80° and 120°]: Soc. Sismol. Italiana 
Boll., vol. 40, no. 1-2, 1942. Reprinted as 1st. naz. geofis. Rome 
pub. 103. 

From experimental data curves are drawn for SKS-P, S-P, and S-SKS between 
80° and 120°. Tables at 0.5° intervals show the differences between these eurvee 
and Macelwane's. — M. C. R. 

11724. Montandon, FrM^rie. Sur les ondes B^ismiques du tremblement de tenre 

valaisan de 1946 [On the seismic waves of the Valais earthquake of 
1946]: Soc. phys. et histoire nat. Geneve Archives Sci., vol. % fasc. 1, 
pp. 192-196, 1949. 

Superposition of K. Wanner's isoseismal lines for the four (irincipal shocks of 
1946 in the Valais, S\\ itzorland, on N. OulianoiT's sketch of local geology, inferred 
from seismographic data of Swiss stations for the earthquake of January 25, 1946, 
shows that the four isoseismal contours form loops extended northwardly over the 
supposed three adjacent structures, the Mont Blanc- Vosges anticline, the Sierre- 
Berne-Del^mont-Mulhouee syncline, and the Aar-Black Forest anticline. Three 
project in tongue-like fashion along the syncline, as if squeezed between the two 
antielines, indicating greater intensity in the syncline, whm sediments would 
be thick, than in the anticlines, where they would be thinner. Surface evidence 
supports Oulianoff's thesis that the Mont Blanc massif, the Vosges, the Aar, and 
the Black Forest ma.ssifs are connected by granitic anticlines at depth (aes Geophys. 
Abstracts 137, no. 11083).— K. S, 

11725. Nagata, Takeshi. Summary of the geophysical investigatioiis on the 

great earthquake in southwestern Japan on December 21, 1946: Am. 
Geophys. Union Trans., vol. 31, no. 1, pp. 1-6, 1960. 

Geophysical studies of the earthquake are summarized briefly. Aoooiding to 
Kawasumi, the magnitude of the earthquake determined from the distribution 

of seismic intensity was -6.5, corresponding to a total seismic energy of lO^* ei^ 

Precise leveling surveys show tliat deformation of Muroto Peninsula [Muroto- 
hanto] from 1895 to 1935 had been an inclination in the direction S. 10° E. with 
almost constant velocity, the total tilt amounting to 1.4 seconds. The change 
accompanying the present earthquake was exactly opposite in sense. Generally 
speaking, however, the peninsula is again tilting southward. Crustal movement 
of the sea bottom which caused the tsunamis apparently also involved a wide 
area. — M. C. R, 

11726. OulianofF, Nicolas. Seismologie et structure du souhassenient des Alpes 

[Seismology and the structure of the sub-bascinont of the Alps], abstract: 
Internat. (leol. Cong., Great Britain, 18th Sess., Titles and abstracts of 
papers, p. 28, 1948. 

The Swiss earthquake of January 25, 1946, was recorded by the Neuchdtel, 
Basel, Zurich, Chur stations — near the epicenter and disposed fan-wise relative 
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to it. Analysis of the records enabled the author to show that the granitic cores 
of the ancient ^^ont Blanc and Aar mas.Kif.s havo a north-south orientation, con- • 
firmed the hypothesis that there are direct connections between the Mont Blanc 
and the V'osges and between the Aar and the Black Forest, and that those two 
ancient ridges are separated by a depression formed before Alpine folding. It 
was also established for the firat time seismologically that there are within the 
crust structures which are s^wrated by vertical surfaces. — V. 8. 

11727. Gutenberg, Beno. Structure of the earth's crust in the continents: 

Science, vol. Ill, no. 2872, pp. 29-30, 1950. 

Discrepancies between results from studies of earthquake waves and those 
from artificial explosions are beyond the litnifs of error. The following inter- 
pretation is proposed: material beh)\v tlie se<limeiits has a velocity of about 6 
km. /.sec. for longitiuiiiial waves which increases with depth and aj)proaches 7 
km. /sec. at a depth of 10 km. At approximately 15 km. depth the velocity de- 
creases, either abruptly or gradually, with a minimum of about 634 km./sec. at 
20-25 lun. Below this, it again increases, possibly suddenly, and again increases 
suddenly to 8.1 or 8.2 km./sec. at the Mohorovidi^S discontinuity. In artificial 
explosions the wa\ es refracted through the surface layers with relatively high 
velocities are recorded but waves reaching the lower velocity layer are refracted 
downward. The source of most shallow earthquakes would be in the low velocity 
layer. Rays starting not too far from horizontal could not leave the low-velocity 
layer in accordance with ray optics and thus could form a "sofar channel". 
Energy radiating from the channel would form the P phase. Unpublished work 
by Richter is in excellent agreement with the new hypothesis. — M. C. R, 

11728. Gutenberg, Beno. Properties of the earth's crust beneath the oceans 

[abstract]: Geol. Soc. America Bull., vol. 60, no. 12, pt. 2, p. 1892, 1949. 

There are two major units of the earth's crust, one consisting of the continents 
and the bottom of the Indian and .\tlantic Oceans, with andesitic crustal Tnnterial, 
and the second the Pacific ba<in with possible outlyinu areas in the Caribbean, 
southern Antilles and Arctic regions, with yoiniger eruptive basaltic rocks. 
Geophysical evidence for the discontinuity between these units consists of great 
ocean deeps, negative gravity anomalies, and shallow earthquakes, followed on 
the continental side by zones of intermediate earthquakes and active volcanoes, 
and deep earthquakes. Other evidence for the diflference in structure includes 
the higher velocity in the Pacific basin for 20-second surface waves, the loss of 
energy in surface waves travelling along the Pacific boundary, the smaller ampli- 
tudes of longitudinal waves reflected under the i*acific, the occurrence of 80 
pKjrcent of all earthquakes in the circnm-Pacific belt, and tlie lack of shocks in the 
interior of the Pacific basin in contrast to the Atlantic and ludian Oceans.^ 
M. a R. 

11729. Ewing, Maurice. Seismic studies in ocean basins [abstract]: Geol. Soc. 

America Bull., vol. 60, no. 12, pt. 2, pp. 1885-1886, 1949. 

Seismic refraction measurements in the North Atlantic in general show that 
basement rocks in which longitudinal waves have a velocity of 7.6 km./see. under- 
lie approximately 2 km. of unconsolidated sediments. Reflection measurements 

over large areas, including the approaches to continenfs. rnaiti basins, and central 
highland of the mid-Atlantic Kidge, cannot yet be interpreted as indicating reflect- 
ing surfaces which are continuous over distances of tens of miles. On the eastern 
and western fianks of the liidge and throughout the Bermuda Rise, however, it is 
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poflsible to map a buried reflecting surface, probably the top of the baaemimt, whioh 

. is continuous over hundreds of miles at depths to 4,000 feet. Absence of inter- 
vening reflections indicates a remarkable homogeneity of the overlying sediments. 

A proposed new theory of surface wave dinpersion under oceans can be inter- 
preted to indicate that seismic refraction results are valid for most if not all of the 
Atlantic and Pacific Ocean basins. If this conclusion is accepted, it is strong evi- 
dence that the ocean basins have never stood higher with respeet to tlw contineuli 
than at present, and land bridges, if they existed, must have been very narrow.— 

M» Cm Rm 

11730. Ewing, Maurice, Worzel, J. L., Hersey, J. B., Press, Frank, and Hamilton, 

G. R, Seismic refraction measurements in tlie Atlantic Ocean basin: 
Geol. Soc. America Bull., vol. GO, no. 8, p. 1303, 1940. 

A reversed seismic refraction measurement at 34° N. lat., 66°30' W. long, indi- 
cated the ocean floor there consisted of two layers. A velocity of 24,800 ft. /sec. 
(7.58 km./sec.) was found for the second layer. The velocity in the upper layer 
was assumed as 5,000 ft./8ec. (1.70 lun./sec.), indicating a thidmess cf 4,500 ft 
for the sediments^ layer. The granitic and intermediate layers are thus appai^ 
ently lacking. — M. C. B. 

11731. Hill, M. N., and Swallow, J. C. Seismic expoiments in the Atlantic: 

Nature, vol. 165, no. 4188, pp. 193-194, 1950. 

Experimental observations were made in August 1049 near SS^SO' N. lat., 
18°40' W. long, in water approximately 1,300 fathoms deep. Do{)th charges set 
to fire at 900 feet were detected by quartz hydrophones suspended 150 feet below 
sono-radio buoys which transmitted information from the recording instrument to 
ship. Preliminary calculation of results indicates two interfaces, at depths of 
7,700 and 10,800 feet. Velocities of 6,900, 6,400, and 7,800 ft./8ec in the upper- 
most layer, 16,800, and 17,300 ft/sec. in the intermediate layer, and 21,700 and 
20,600 ft./sec. in the lowest medium were observed at different locations. The 
first layer is believed to be sediments which are not highly consolidated. The 
second may be granite or may also be early Paleozoic sediments as the thickness is 
much less than, the granitic layer of the continents. — M. C. R. 

11782. Morelli, CSarlo. Studio di alcune esplosioni subacquel nel Golfo di Trieste 

IStudy of submarine explosions in the Gulf of Trieste]: Annali Geofis., 
vol. 2, no. 1, pp. 1 18-136, 1049. 

Explosives detonated on the sea bottom at distances of 8-10 kilometers and in a 
marble quarry 16 kUometers from the Trieste seismograph station were recorded 
the Wiechert and Alfani instruments as well as the Geiger accelerometer. The 

velocities of P and 8 waves were determined as 2,680 and 1,720 meters per second 

respectively. Strong amplitudes of the direct longitudinal waves were observed 
in the water at short distances from the shot points. Rayleigh-type surface waves 
were found at the boundary of the water-ground system as predicted by the theory 
of Press and Ew ing.— 5. T. V. 

11783. Raitt, R. W. Studies of ocean-bottom structure olf southern Calif onia 

with explosive waves [abstract]: GeoL Soc. America BulL, vcH 60, no. 
12, pt. 2, p. 1915^ 1949. 

Sediment thickness and basement velocity in the Pacific Ocean area between 
Point Eugenia and Santa Grui Island and extending 800 nautical miles west of 



Digitized by Google 



SBISlfOIiOOT 



19 



San Diego have been studied by reflection and refraction methods. TNT bombs 
were used as sound sources, and reoording was by pressure-actuated crystal 

hydrophones. 

Beyond the continental slope, in water about 2,000 fathoms deep, the sediment 
-iluckDess was a few hundred meters, and the basement velocity approximately 
6.5 ]un./8eo. One 60 km. reversed profile indicated that the velocity inereaaes to 
<S km./8ec. at a depth of about 5 km. beneath the basement suifaoe. A strong 
«econd arrival with a velocity of 3.6 km./sec. may be a basement shear wave. , 

Inside the continental slope the greatest sediment thickness dEMervad was 
about 3 km. in Santa Cruz basin, where water depth is 1,050 fathoms. Basement 
velocities range from about 4.5 km./sec. near land, where metamorphic rocks 
•outcrop, to 6.3 km./sec. beneath Santa Cruz basin. — A/. C. R, 

11734. Willmore, P. L. Seismic experiments on the North German explosions, 
1946 to 1947: Royal Soo. London Philos. Tians., ser. A, vol. 242, no. 
843, pp. 123-151, 1949. 

Observations of seiamie waves at distances up to 50 km. from the Soltau explo- 
•sion, and between 50 to 1,000 km. from the Hdgoland explosion indicate an 

average velocity for the first arrivals of 4.4 km./sec. between 4 and 24 km. from 
the shot point, 5.95 km./sec. between 24 and 120 km., and 8.18 km./sec. beyond 
120 km. Significant local variations were found at the shorter distances. Alter- 
native hypotheses of the distribution of velocity in the upper layers gave estimates 
of 27.4 and 29. G km. for the depth of the ultrabasic layer. P* was not significantly 
recorded, but several onsets 7 or 8 sec. after P» may have represented a wave 
travelling for most of its path in the ultrabasic layer and leflected at the critical 
an^ between that layer and the surface. It was not clear whethw the onsets 
close to the expected time of P« should be treated as one or more phases. Con- 
fused motion persisted during the period when transverse waves were expected, 
but, with the possible exception of <SI„, there was no significant concentration of 
observations about lines representing recognized phases. 

The thermal energy of the Helgoland explosion was I.SXIO^*' ergs, and the 
energy in the seismic waves was of the order of 10" ergs. — M. C. R, 

11785. Benioff, Hugo. Seismic evidence for the fault origin of oceanic de^M; 
Geoi. Soo. America BulL, voL 60, no. 12, pp. 1837-1856, 1049. 

Strain characteristics determined by study of elastic rebound strain increments 
•of aftershock sequences derived from the instrumental magnitude scale are in 

close agreement with the creep-recovery characteristics of rocks as measured in 
the laboratory. The method has been extended to a study of sequences of 
■earthquakes in active seismic regions. For a given sequence a graph of ac- 
cumulated increments plotted against time represents the actual fault movement 
during the interval. The method may also be used to determine whether or not 
« chosen sequence represoits movnonents of a single fault structure. 

Studies of the Tonj^Kermadee Islands and South American earthquakes 
voggest that they originate on great faults, approximately 2,500 and 4,500 km. 
long respectively, dipping under the continental masses. The transverse dimen- 
sions are approximately 900 km. each and both extend to depths of approximately 
650 km. It is suggested that oceanic deeps associated with these faults are the 
surface expression of downwarping of the oceanic blocks while upwarping of the 
continental blocks has produced the islands of the Tonga-Kermadec region and 
the Andes. PlreUminary examination of other deep-focus sequences associated 
with oceanic deeps, such as the Aleutian sequence, that from southern Japan to 
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Kamchatka, several sequom-es in the East Indies. Central America, and West 
Indies, suggests that all may be generated on situiiar great faults. — M. C. R. 

11736. Kuhn, Werner. Zur Diskussioii liber die Homogenit&t dee Erdiimem 

[On the homogeneity of the earth's interior]: Die Naturwissenschafteo, 
vol. 33, no. 10, pp. 311-312, 1946. 

The difloontinuity at the deptth of 2,900 kilometers is believed to be the result of 
a gradual decrease in viscosity which prevents the transmission of transverse 
waves and greatly damps longituditml waves. The core is stated to consist of 
ten percent iron in which is dissolved •.»() i)ercent hydrogen under pressure of 
2 XIV atmospheres at a temperature of 6,000° C—S. T. V. 

11737. Bath, Markus. Some long period variations of microseismic activity: 

Geofis. Pura e Appl., vol. 12, pp 121-126, 1948. 

Seisniograius of the Uppsala Observatory for 1*.>07 17 were investi^;ated for 
periodicity of microseism disturbances. An eleven-year period, negatively cor- 
related to the sunspot frequency, was established. This is probably conneeted 
with the displacement of the dominant cyclonic tracks as in years of maximum 
solar activity the cyclones move on more southerly lines than in years of minimum 
solar activity. Slight indications were also found for a 28 month period. 

No correlation exists between sunspots and microseisms for individual months, 
as the meridional displacement of dominant cyclonic tracks is slow and does not 
react to short-time variations of solar activity. — *S. T. V. 

11738. Leet, L. D. Discussion of tripartite microeeismio measurements: Seismol. 

8oc. America Bull., vol. 39, no. 4, pp. 249-255, 1949. 

The accuracy of the determinations of the bearing of microseismic waves by 
tripartite station measurements will be seriously affected if waves approach from 
more than one direction. In many, if not all, storms the evidence suggests such 
occurrences. Specific cases are discussed of waves of the same and of different 
periods crossing a tripartite network and it is shown that routine averaging of 
intervals from time mark:^ to the nearest crest or trough may lead to serious 
errors if the fjuttern and cfiaracter are not considered. W'locity determinations 
also nuiy be in error when they are leased solely on horizontal component records 
which do not permit distinguishing between llayleigh and Q waves.— M. C. H. 

11739. Leet, L. D. Microseisms: Sci. Am., vol. 180, no. 2, pp. 42-45, 1949. 

Research on the origin of microseisms and their uses in the prediction of storms 
is traced through the works of E. Wiechert, B. Gutenberg, F. Kishinouye, H. 
Krug, J. Ramirez, M. Gilmore, and Leet. Microseisms produce a unique pattern 
of wave motion at each station, indicating that they come from a multiplicity of 

sources and represent groups of waves crisscrossing th(» earth's crust from several 
directions. Although the tripartite method has suggest<'d deep baronu^tric lows 
over the oceans as the origin of nucroseisius, the method is not infaiiiV)le if the 
direction of propagation of a wave is calculated regardless of whether it is a pure 
wave of a known type or the product of some complicated combination of waves. 
The use of a pure Rayleigh wave isolated in microseisms as a guide to direction, 
as done by Leet in studying the cyclonic storm of November 14, 1945, does not 
in itself possess the desired accuracy but in combination with the tripartite method 
it may make possible a determination of the direction of travel of an isolated pure 
microseismic wave. — V. S, 
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11740. Morelli, Carlo, and d'Henry, G. Sulle causo doi microsismi (Causes ot 

microseisms): Annali Geofis. vol. 2, no. 2, pp. 281-289, 1949. 

From a study of microseisras registered at the Geophysical Observatory of 
Trieste as related to 43 iiieterolof^ical conditions from the records of the Swiss 
Meteorological Zentralanstalt for 1046 48, it is conciudod that any atmospheric 
disturbance of a periodic character and sulTicient intensity can cause microseisius. 
This effect remains local except in an atmospheric disturbance over the ocean, 
when nderoseisms aie always produced, even if the cold front or the lines of oc- 
clusion are over the continent. When the center of the cyclone is over the con- 
tinmt and the front over the ocean no microseismic disturbance spreading over 
any eonsiderable area was discovered. Increases in the area covered by the cyclone 
increases the intensity of the rnicrosr^isms. If the cyclone moves so that its center 
is displaced from the continent toward the ocean the microseisms increase in 
amplitude. Certain ditfercnces are recognized l)i'tweon the microseisms resulting 
from an atmospheric disturbance over the Atlantic Ocean and one over the 
Mediterranean Sea. — S, T, V, 

11741. Zanon, F. S. Microsismi meteorici [Microseisms produced by meteorolog- 

ical factors]: Geofis. Pura e Appi., vol. 12, pp. 200-209, 1948. 

The correlation of microseisms observed during 1933-34 on the Vicentini micro- 
seismograph at the Venice Seismological Observatory with cyclones observed over 

the north Atlantic Ocean, near Greenland and the shores of the Scandinavian 
peninsula was investigated. A regularity is noted in the variation of the period 
of microseismic waves from six seconds to nine seconds with a simultaneous 
increai>e in amplitude, parallel to the decrease of the distance of the cyclone from 
Vmioe. Conversely when the cyclone diminishes in intensity or begins to move 
away, the amplitude of the waves decreases and the period gradually changes 
from nine seconds to six. 

Impulses caused by periodic variation of the barometric pressure in the cyclone 
over the ocean produce impulses in the granitic layer of the crust which travel 
great distances. For regions where the natural oscillations of the upper layer 
have a period of about 6-9 seconds, these impulses are manifested as forced vibra- 
tions of great intensity. Thus microseisms caused by cyclones over the northern 
Atlantic Ocean are recorded in Venice in spite of the separation by the Swiss 
Alps.— 5. T. V. 

11742. Wanner, E. Erdbebengeraushe [Seismic noise]: Geofis. Pura e Appl., 

vol. 12, pp. 127-129, 1948. 

Several aftershocks of the earthquake of January 27, 1946 in Valais, Switser- 
land, accompanied by pronounced acoustic phenomena, were observed with a 
portable seismograph near the epicenter. The aftershocks can be classified into 
two types, one beginning with a sharp impulse and accompanied by a noise as 
from an explosion, the other characterized by weak forerunners and a sound 
like an approaching car. — S. T, V. 

11743. Bachinskii, N. M. Anti.seismic measures in the monumental architecture 

of Central Asia (in Russian]: 48 pp., Moscow, Akad. Nauk SSSR, 1949. 

Details of the architectural engineering of buildings, several c^turies old, in 
Gwtral Asia are described. Many are erected on foundations in the shape of 

inverted pyramids on which is spread a clay mat. Joints of rush and clay which 
separate the buildings into smaller units, are wide at the base and taper toward 
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the top. Beams supporting floors protrude beyond the walls allowing for varia- 
tion of distance between walls. On the whole, the buildings have resisted the 
effects of earthquakes very welL — S, T, V. 

11744. Medvedev, S. V. Measures against destructive effects of violent earth- 

quakes [in Russian]: Akad. Nauk SSSR, Vestnik no. 8, pp. 28-33, 1949. 

Severe damage often caused by earthquakes prompted the Academy of Soienosff 

of U. S. S. R. to appoint a number of geophysical committees to study the neces- 
sary protective measures. The whole area was divided into three zones in accord- 
ance with the frequency of earthquakes and their intensity. In studying this 
problem, it was found necessary to distinguish between the regional seismicity 
and local ocmditions increasing or decreasing the seismic danger. The surface 
layer, upon which the building foundations are laid, has considerable importance, 
seiemio danger being lowest for crystalline formations and highest for quieksand 
and peat bogs, with many intermediate forms. The height of the water table- 
also influences the seismic effects. 

Another approach to the problem under consideration is the determination of 
the types of structures which embody the greatest resistance to seismic shocks. 
Instruments are to be developed to indicate the magnification of the ground 
amplitudes in different stories and in different types of buildings. For example, 
it has been observed that square or rectangular structures are more resistant than 
those of L-shape or T>«hape. Buildings of one height seem to be more resistant 
than those with towers. 

A number of acceloometers, frequency indicators, velocity indicators, and 
analyzers have been constructed for studyinn; the behavior of different buildings 
and different portions of buildings during oarthc}uakc.s. There .seems to be no 
doubt tliat structures of steel and of reinforced concrete are the strongest. The 
necessity of reinforcing brickwork against shearing stresses is also evident. The 
influence of separating joints in large buildings is also often favorable. — S. T. V, 

ELBCTBIOZTY 

11745. Rooney, W. J. Earth-cunent results at Tucson Magnetic Observatory,. 

1032-42, Carnegie Inst. Washington, Dept. Terrestrial Magnetism 
Researches, voL 9, 309 pp., 1949. 

Earth-current potentials on two lines 60 and 90 km. long were recorded for 
approxhnately eleven and one-half yem, a full sunspot cycle, thus making 
possible establishment of correlation with associated phenomena. Tables give 
the annual means in simspot number and in ran^e of earth-current potential 
gradient; Fourier analysis of monthly means of earth-current gradients; diurnal 
variation in earth-current potential gradient referred to various means; earth« 
current potential gradient, hourly values for the whole period of observations. 
The results of the observations are discussed as to the importance of the varia- 
tions, their relation to solar activity, seasonal changes, comparison with magnetic 
recoTds, and lunar diurnal variations. — S. T. V. 

11746. Takubo, Jitsutaro. Versuche tiber die Dielektrizitatskonstanten oiniger 

\rineTaHen und iiber da.s dielektrische Verhalteu derseU>en bei Erhitziing 
[Experiments on the dielectric constants of some minerals and on the 
variation of their dielectric properties due to heating]: Kyoto Imp^ 
Univ. Coll. Sci. Mem., vol. 16, no. 2, pp. 96-154, 1941. 

The dielectric constants of minerals and a few liquids were experimentally 
determined, using the method of Drude with undamped oscillations produced 
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by a triode tube. A circuit was fonrn d with a condenser inserted in it, the dielec- 
tric plate of the condenser being made of the mineral investigated, and conditions 
of resonance in the circuit observed. The wave length applied was 101.43 cm. 
•ad the tempenttuie was first kept at 25® O. For eryBtalUne, anisotropio sub- 
stanoea the relation used was: eos^ m+<i oos^ n+Ck coi^ { where ei, et, and 
0 t aie the dielectric constants measured in the direction of the principal axes, 
and m, n, I are the angles of inclination of the direction chosen in the experiment. 

Sixty-two minerals were investigated, including sulfur, sphalerite, fluorspar, 
quartz, calcite, arai?onite, and leucite. Tables of the results obtained and numer- 
ous p;raj)hs are included in the paper, which also contains a detailed description 
of the experimental set-up. When the temperature was varied a sharp change 
was observed with solfttr at the point of its traosformatloii from rhombic to mono* 
cUnie, sphalerite showed a discontinuity at 220® probably oaused by tlie 
i4>pearaaoe of cracks, and aragonite liad an abrupt decrease of the dielectric 
constant at 478® perhaps because of its transformation into calcite. — S, T» V. 

BADIOACTIVITY 

11747. Curtiss, L. F. Measurements of radioactivity, U. 8. Nat. Bur. Standards, 

Circ. 476, 84 pp., 1949. 

The physical nature of natural and artificial radioactivity, and the detection 
and measurement of radioactive radiations by their action on photographic 
emulsions, on certain crystals, or by the ionization of gases are described. Radio- 
active standards and units used in radioactive measurements arc also discussed. 
A special chapter is devoted to radioactivity in geology, including age determina- 
tions by the lead uranium ratio and by helium content, the importance of pleo- 
ehioio halos in measurements of geologic time, and methods of determination of 
radium and thorium content in rocks. — S. T. V» 

11748. Curtiss, L. F., Evans, R, D., Johnson, Warren, and Seaborg, G. T. 

Units of radioactivity:. Science, voL 110, no. 2864, p. 542, 1949. 

A joint committee of the Divisions of Chemistry and Chemical Technology 
and Mathematical and Physical Sciences of the National Research Council has 
recommended the following definitions to the Commission on Standards, Units, 
and Constants of Radioactivity of the International Unions of Chemistry and 
Physics. Curie, that quantity of any radioactive species undergoing exactly 
3.700 X 10 >° disintegrations per second. Rutherford, that quantity of any radio- 
active species undergoing 10 * disintegrations per second. R. h. m., roentgen iier 
hour at one meter (recommended for quantitative comparison of radioactive 
sources emitting gamma rays for which disintegration rates cannot be deter- 
mined).— Af. C. B. 

11749. Curtiss, L. F. The Geiger-Miiller counter, U. S.Nat. Bur. Standards, Circ. 

490, 25 pp., 1950. 

Information regarding the nature, construction, and use of Geiger-Mttller 
counters is summarized. A bibliography is included. — M. C. R. 

11760. Hine, 6. J. Sensitivity of gamma-ray counters: Science, voL 110, no. 
2858, pp. 880^882, 1949. 

Methods for increasing counter sensitivity are outlined because even the 
counters made from high atomic material detect only 0.7 to 2 percent oS gamma 
rays with energies between 0.5 and 8.0 m. e. v. when these penetrate the counter 
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walls perpendicularly. Organic and inorganic crystals have come into use 
recently as scintillation counters, the gamma rays absorbed in them producing 
light flaalies amplified by photomultiplier tubes. Among these countets, calcium 
tungstate crystals show a very great gamma>ray sensitiyity because of their Itigh 
dttuity and high atomic-weight components. Sensitivities of 24, 38, and 36 pei^ 
cent were obtained respectively for Co«°, Ra, and I''' gamma rajrs with very 
polished, clear cystals H x '2 inch and inch thick. The technique nsod is de- 
scribed. Increased sensitivities can aNo be obtained by usinfj; Geijior-Muller 
counters end up. Sensitivities of about 2 |)ercent for I'^' and 4 percent for CO* 
and Ra have been observed with commercial end- window tubes. — V. S. 

11751. Kimura^ Kiichi and Uemura, Yoshiakl. A counting instrument with 

linear amplifier: Kyoto Imp. Univ. CoU. Sci. Mem. sec. A., vol. 23, no. 
1, pp. 1-6, 1940. 

An instrument has been constructed following the original sugg^tion of Qrie- 
naoher and Wynn-Williams and Wards but with the following modifications: 

the counting chamber is a parallel plate condenser having a collecting electrode 
2 cm. in diameter, and flie inner electrode is surrounded by a circular guard ring, 
this shielding being found indispensable for accurate measurements. The linear 
amplifier employs resistance-capacity coupling. Its most critical detail is the 
first stage, equipped with a RCA-6J7 tube. A grid leak resntanoe of 10^ ohms 
was used, at the first tube, with a grid voltage of about —0.8 volts. A detailed 
description of the instrument and a wiring scheme are given. — S. T. V. 

11752. Jurney. E. T. and Maienschein, Fred. The ganuna-ray counting effi- 

ciency for a load-cathode ti-M counter: Rev. Sci. Instruments, vol. 20, 

no. 12, pp. 932 934, 1949. 

The relative gannna-ray counting efficiency for a Geiger Miiller counter with a 
lead cathode has been experimentally determined as a smooth increase with in- 
creasing energy in the range 0.17 to 2.70 m. e. v. — M. C. H. 

11753. Poole, J. H. J., Dehiney, C. F. Q., and McCormiek, R. C. The possible 

existence of a fourth natural radioactive series: Royal Dublin Soc. ScL 
Proc., voL 25, new series, no. 9, pp. 101-116, 1949. 

Unexplained pleochroie halos in Ytterby mica suggested the possible presence 

of the neptunium (4n + 1) radioactive series. Experiments using both the nuclear 
plate technique and an ionization-chamber alpha-ray counter in general proved 
the neptunium series dues not exist in mica, at least in amounts comparable with 
those of the uranium and thorium series. — M. C. R. 

11754. Piociotto, Edgard. Etude de la radioactivity du samarium par la methods 

photographique [Study of the radioactivity of samarium by the photo- 
graph !• method]: Acad. Sci. Paris Comptes Rendus, voL 229, no. 2, 
pp. 117-119, 1949. 

A knowledge of the half life of samarium combined with an isotopic study of 
samarium and neodimium can serve as a basis of a method of determining the 
absolute age of rocks. An investigation by the photographic method of the 
number of particle groups and of the period of (SO^)^ Snij.SHjO showed that Sm 
emits only one group of alpha particles of 7fx in the llford B and C emulsions, and 
that based on a tentative count of alpha rays of 133 ±6 per gram per second, the 
half life of 8m is (6.7 ±0.4) 10i> years. This is in good agreement with Libby's 
figure of (6.3±0.5) years.— V. S, 
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U755. HoUand, H. D. and KuU>, J. L. Alpha activity of rocks and aedimenta 
by scintillation counting Cabetract): Geol. Soc. America BulL, voL 00, 
no. 12, pt. 2, p. 1896, 1949. 

Scintillations produced on a zinc Bul6de screen by alpha particles may be 
used as a quantitative method of determining alpha activity. A scintillation 
counter with a C-1732 RCA photomultiplier tube may be adapted for low- 
activity samples by means of a truncated lucite cone. The counter is being used 
to study the alpha activity and age determination of rocks aud ocean-bottom 
sediments. — M. C. R. 

11766. Kimura, Kiichi. Study on radioactivity of hokutoUte in Taiwan by maBian 
of a counter with linear amplifier: Kyoto Imp. Univ. Coll. Sci. Mem», 
8ec. A, vol. 28, no. 1, pp. 7-17, 1940. 

Measurements of alpha activity were made on some twenty different specimens 
of hokutolite, using a counting system with linear amplifier, which permits detection 
of individual alpha particles in the presence of beta and gamma rays. The number 
of alpha particles from the surface of a sample was measured with different thick- 
nesses of aluminum foil inserted between the ionization chamber and the sample, 
with activity of UaOg used as a standard. The alpha activity of hokutoHtc was 
found chiefly due to polonium and radium with radium products. The activity 
of the natural surface of a young mineral Ls far stronger than that of the interior. 
The activity of the polonium was found to be 3.8 X lO-^^g and that of the radium 
l,ZXlO~*g with its iHt)ducts being in equilibrium. The Po content is more than 
15 times that of direct derivatives of Ra. — S. 7. V, 

11757. Thommeret, J. Evaluation de la teneur en uranium des rayonnetnents 

nucleaires [Detcnnination of the uranium content in radioactive sub- 
stances]; Jour, physique et le radium, vol. 10. nos. 7-8-9, pp. 249-252, 
1949. 

A procedure is suggested which gives approximate but sufficiently accurate 
determinations of the radium content of minerals by two measurements with an 
ordinary Geiger-Mtlller counter. This method is based on the fact that uranium 
produces only beta rays while radium and its derivatives produce both beta and 
gamma rays, and in many minerals the ratio of beta and gamma radiation is a 
constant capable of being accurately determined. 

Details of the procedure and precautions for eliminating errors in measurement 
are given. The method is accurate within 5-10 percent. For U content greater 
than 4 percent it is necessary to dilute the sanii)le and for U content less than O.I 
percent the method is ineilective. It is also not applicable to minerals containing 
thorium.— 5. T. V. 

11758. Kulp, J. L. and Carr, D. R. Surface area of deep sea sediments [abstract]; 

Geol. Soc. America Bull., vol. 60, no. 12, pt. 2, p. 1902, 1949 

Age determination of unconsolidated ocean sediments by the radioactive in* 

equilibrium method depends on the preferential adsorption of ionium and radium 

ions on the surface of preciyiitating particles. .\s the adsorptive properties depend 
on the clieniical nature and the surface area of the particles, for a constant mineral 
type the number of ions adsorbed will be proportional to the surface area. The 
surface areas of about 50 representative core samples obtained by the Emmctt- 
Brunaver gas adsorpUon method range from 2 sq. m./gm. for fine red silt to 40 
sq. m./gm. for very fine inorganic calcium carbonate. Deep-wata* red clay has a 
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niif aoe area of about 25 aq. m./gm» and the mora eommon graen olay from thai- 
lower water ranges between 10 and 15 eq. m./gm.— Jtf . C A. 

11759. Ahrens, Louis. Measuring geologic time by the strontium method: 

Geol. Soc. America Bull., vol. 60, no. 2, pp. 217-266, 1949. 

Age determinations by the strontium method can be made on most potassium 
and cesium minerals, which contain nearly all existing radiogenic lead, Lepido- 
lite has the highest proportion of such strontium, but high concentrations are also 
frequently found in amazonite, poleucite, hydrothermai pegmatite microcliney 
sinnwaldite, and eome lithium-rieh mueooTitee. A reaoonably reliable age can 
luually be determined from lepidolite without an iaotope analyaia, but with aU 
other minerals sueh analyses are ne o a w a r y. In all, 82 strontium age detennina- 
tions are known, 30 of which have been made by a spectroohemieal method whieb 
is described. Included are determinations of 2,100X 10" years for some pegma- 
tites from southeastern Manitoba, believed to be greater than any other region 
on which sufficient data are available. The procedure is rapid but lacks precision, 
and age reproducibility is only within 10-15 percent. Where comparisons are 
possible, strontium ages agree reasonably well with lead and helium (magnetite) 
determinations. The strontium method is probably superior to the lead and 
helium methods for dating very ancient rocks. It is unsuitable for younger roeks 
and it is unlikely that ages of less than 50X10^ years ean be measured sueoess- 
fully.— if . C. R. 

11760. Hurley, P. M. Radioactivity and time: SoL Am., vol. 181, no. 2, 

48-61, 1949. 

The following radioactive methods of measuring geologic time are outlined and 
illustrated: the lead-uranium ratio, magnetite-helium ratio, strontium-rubidium 
ratio, thorium-uranium ratio, suitable for detenninations within the Pleistocene 
period; content in wood, sea sheUs, and other materials for measurements 
within shorter periods; and possible future use of K ^, which may decay to Ca* or 
to A ^. The present results of measurements of rock ages are summarized in a 
table of the history of the earth. — V, S. 

11761. Marble, J. P. Accuracy of the lead method for the absolute measurement 

of geologic ages [abstract]: Geol. 8oo. America Bull., vol. 60, no. 12, pt. 2, 
p. 1907, 1949. 

Basic factors in the method are reviewed. — M. C. R. 

11702. Morelli, Carlo. L'et^ della terra [The age of the earth]: Annali Geofis., 
vol. 2, no. 8, pp. 417-435, 1940. 

Attempts to determine the age of the earth from astronomical, geophysical, and 
biological evidence are reviewed. An age of 3.8 billion years for the earth has been 
determined from radioactivity measurements. The age of the solar system is not 
less than lO^^ years.— iS. T, V, 

11763. Hurley, P. M. Progress report on age measurements. Appendix A to 
the report of the special committee on the geophysical and geological 
study of continents, 1948-49: Am. Geophys. Union Trans., vol. 81, no. 1, 
pp. 142-144, 1950. 

A correlation of age determinations with direction of structural trends in 
pre-Cambrian rocks shows an encouraging degree of relationship. Eight groups 
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<if age measurement in milUoiia of yean are reported MfoUo^^ eastward trending 
Atnietiiree in Manitoba, Ontario^ and Quebec, 1,050 to 2,400; northward trending 
fltructuresin Northwest Territories, Manitoba, and South Dakota, 1,300 to 1,400; 
•eastward and various trends in Michigan and southern Ontario, 1,100 to 1,600; 
northeastward trending structures and so-called Algoman granite in southern 
Ontario and Quebec, 800 to 1,050; northwestward-trending structure in Llano 
County, Tex., 1,040 to 1,050; northeastward trends from Vermilion Range in 
Minnesota through Colorado and New Mezieo, 750 to 900; northeastward- 
trending struetures in southern Appalachian pre-Gambrian exposures, 000 to 800; 
4md northeastward^trending and struetures of various trends in New Jersey liigii- 
•Janda and Adirondaeks, 450 to 725 with <me measurement of 1,500. — M» C. B. 

11764. Davis, G. L. and Hess, H. H. Radium content of ultramafic igneous 

rocks: II. Geological and chemical implications; Am. Jour. Sci., vol. 247, 
no. 12, pp. 856-^882, 1049. 

Recently published measurements of the radium content of some ultramafic 
Igneous rocks and of the constituent minerals indicate radium and uranium de- 
erease with inereadng mafia character. The hypothesis is suggested that virtually 
tlie entire radium content is contained in a small volume of late stage minerals, 
partieularly kimmererite, talc, and tremolite, or possibly entirely in IdUnmererite. 

—M, a n, 

11765. Hurley, P. M. Distribution of radioactivity in granites and possible 

relation to helium age measurements: Geol. Soc. America Bull., vol. 61, 
no. 1, pp. 1-8, 1960. 

A much higher rate of alpha-particle emission than that expected from the 
known total uranium and thorium content has been found for granulated samples 
•of f elaie rocks. Presence of radioactive elements as secondary mineral coatings on 
the surfaces of the granules is suggested by abnormally large residual ranges of the 
Alpha particles. Removal of most of the alpha>particle activity by dilute hydro- 
chloric acid leaves activity corresponding to the low uranium and thorium content 
found in sandstones and arkoses in which the mineral grains have been rounded 
and cleaned by attrition. Granite .samples from considerable depth show a lower 
proportion of surface activity than those from the zone of surface-water saturation, 
A relationship apparently exists between losses of activity by acid treatment and 
the degree of retentlvity of helium. From determination of the helium age ratio 
before and after add treatment it is inferred that the helium content of essential 
rock minerals Is commensurate with their age and with the quantity of radio- 
elements uniformly distributed w ithin them, and not removable by acid. The low 
xatio of helium to radioactivity for the rock as a whole may be due to loss of hehum 
from highly radioactive areas that are easily affected by acid (and inferentially by 
ground waters) or to supergene enrichment of radio-elements late in the history of 
the rock. — M. C. R. 

11766. Slack, H. A. Radioactivity measuremento in the Kirkland Lake areSf 

northorn Ontario: Am. Geophys. Union Trans., voL 30, no. 6, pp. 
867-874, 1949. 

Measuremente of the alpha-partide emission from 316 samples from the Round 
Lake batholith show a regular increase in radioactivity from south to north. As 
the batholith is believed to plunge northward, this suggests the top of the batho- 
lith is more radioactive than the lower portions. Comparison with averaf2:e 
4kCtivities for the Cheddar, Bourlamaque, and £lzevir batboiiths show all three 
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have high activity near the rims and lower values toward the centers. This has 
been interpreted af a migration of the accessory radioactive minerals to the top. 

Average values of radioactivity of the aci(i rocks lu^re are low, that of 74 sam- 
ples being 1.48 cal./gm. per million years cDinpart'd witii tlie world-wide ave^rage 
of 6.6 cal./gai. per million years. This is in keeping with the observation that 
pre^Cambriaii granites are less radioactive than younger ones. If high radioac- 
tivity is due to rise of radioactive elements during emplacement, deeper parte of 
the erust may contain less radioactive elements and the average values tram sur^ 
face measurements may be too high to represent the average radioactivity ol the 
crust. 

On the basis of crustal constitution as determined seismologically and the aver- 
age radioactivity here determined it is calculated that 40 percent of tlie total heat 
flow from liie interior of the earth may be accounted for by the radioactivity of 
the rocks of the top 36 km. Erosion has removed the more highly radioactive 
material from the surface and deposited it along the continental edges. These 
deposits may have determined the location and their relatively greater heat may 
have assisted in the formation of marginal mountain chains. — M, C, R, 

GEOTHE&MAL STUDIES 

11767. Benfield, A. E. The temperature in an accreting earth: Am. Geophys. 

Union Trans., vol. 31, no. 1, pp. 53-57, 1950. 

The possibility is examined that the earth, if it formed by accretion, did so as 
a molten body rather than as a solid. It is shown that the age the earth need 
not be supposed to be seven billion years in order for its surface to have been 
molten. The outer part of the earth could have been in a molten condition as 

the process of formation by accretion approached its end. The effect of pressure 
alone soems to have been inadequate to cause melting in the interior, but the 
estimate of rise in temperature by compression rests on approximate calcula- 
tions. — M. C. K. 

TB0TONOPHT8I0B 

11768. Jardetzky, Wietcheslaw. On the rotation of the earth during its evolu- 

tion: Am. Geophys. Union Trans., vol. 30, no. 6, pp. 797-817, 1949. 

Several models are necessary for the study of the rotation of the earth during 
its whole evolution. In the liquid state the earth was in a state of zonal rotation 

similar to that now observed on the Sun, Jupiter, and Saturn. This was main- 
tained after the formation of the crust. Many tyjies of currents are possible in 
the earth's interior. Tho.se along the parallels, whose angular velocities inerea.se 
under the crust from the poles to the equator, can explain the spreading of con- 
tinents and mountain building but others have little influence. The regular 
aonal currents in the interior of an earth with a thin crust result in a certain mean 
rotation ot the cnust around the same axis. Asymmetry of the distribution of 
masses in the crust and the tendency of the earth to adopt a state of equilibrium 
corresponding to the position of the instantaneous axis of rotation may have caused 
a slow secular displacement of the crust in space progressive throughout geological 
time. The migration of the poles seems to be explained by a tiieory of Milanko- 
vitch relating the displacement of the poles to the direction of the gradient of the 
moment of inertia. — ^Af. C. R, 
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11760. Waaiutynski, Jeremi. Dzieje powerzchni ziemi w fiwietle dynamiki planet 
[The surface history of the earth in the light of planetary dyiumiiGs): 
Wiadomofei museum ziemi, Tom 4, pp. 21-32, 1948. 

The aitide ia a bri^ eummary of the author's book "Studies in hydrodynamioa 
and structure of stars and planet" (Astrophysica Norvegica, vol. 4, 1046) concern- 
ing the oroponic cnrrents believed to be taking place not only in the earth, but 
also in the interior of the sun, the moon, and other planets. The existence of a 
vortical inner motion in the mass of the sun is postulated from the presence of a 
layer of almost pure hydrogen covering the sun's surface to a thickuess of >u of 
the radius of the sun. This hydrogen is produced by physieo-chemioal processes 
in the sun's interior and is carried to the surface by convection and diffusion. 
Most of the stars also have such hjrdrogen covers. The phenomena observed 
when a nova appears are explained as a disturbance of chemical equilibrium 
in stich a star. Vortical cells which in the opinion of many geologists covered 
the surface of the earth at the beginning of its cooling are cited as an example of 
parallelism in evolution of dilferent planets. 71ies(» cells or fields, jiroduced by 
vortex motion of the still plastic crust formed a pattern of boundary lines very 
similar to "canals" of Mars. The present surface of this planet must resemble 
that of the earth during the Proteroaoic and Paleosoic eras. — 7*. V. 

11770. Escher, B. G. Origin of the asymmetrical shape of the earth's surface 

and its consequences upon volcanism on earth and moon: Geol. Soc. 
America Bull., vol. 60, no. 2, pp. 352-362, 1949. 

This is the presidential address before the International Association of Vulcanol- 
ogy, 1948. The hypothesis is offered that after the moon \va.s torn from the crust, 
the rest of the crust moved toward the wound, and the movement wa.s braked 
when a ring was formed. Beneath the moving sialic iloes was viscous magma 
already partly solidified and beneath that less viscous sial. The latter, being less 
dense, came to the surface and formed a thin cover behind the floes. The following 
problems are explained by this hypothesis: the asjnnmetrical shape of the face of 
the earth; the origin of continents and oceans; the thin sialic layer under the 
Atlantic and Indian Oceans; the formation of lunar cirques; the much stronger 
vulcanism on the moon than on the earth. — M. C. R. 

11771. Sohmidt, E. R. A fold felssinenek geomechanikdja [Geomeehanics of 

the earth's enistl: Fdldtani Kdsldny, vol. 78, no. 1-12, pp. 94-102, 1948. 

The structure of the earth's crust, formation of its oceans and continents are 
eoDsidered to be the result of one and the same geomechanical process. Mechanieal 
forces caused by rotation of the earth are believed the most important factors in 
the earth's history. These forces cause meridional stresses and ruptures. Dis* 
]dacement of the terrestrial axis of rotation produced diagonal slip lines, as was 
suggested by B. Rudemann. Further action of the earth's rotation caused the 
biirstinti of the crust along the equator, where the centrifugal fore*- is the greatest, 
an explanation advanced by L. Kobers in his theory of orogenic rings. At this 
phase in its history the earth ceased to be a mechanical unit and must henceforth 
be considered as a system of moving bodies acting one upon anothcT and producing 
defonnations along the lines of contact of these bodies owing to pressure forces. 
The twisling of the southern continents with respect to the northern hemisphere 
may be explained as a result of the Coriolis force caused by subsequent changes in 
the posttion of the earth's axis. — S, T, V, 
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11772. Roubault, Marcel. La g^n^e des montagnes [The origin of moontaiiisl: 

243 pp., Paris, Preese UnivenitairoB de France, 1949. 

The formation of mountains and the origin of relief on the earth are reviewed. 
Among the topics discussed are: internal structure of the globe and the importance 
of seismological evidence in its study; the shape of the earth, and the gravitational 
method of its investigation: isostasy; variation of pressure and density throughout 
the earth; thermal state of the earth; radioactivity as one of the sources of heat; 
distribution of mountains; principal types of folds and other tectonic forms; 
eauflee of the formation of mountains; and experimental studies of the defotmation 
of rocks.— S. T. V, 

11773. Ruttcn, L. M. R. Frequency and periodicity of orogenetic movements: 

Geol. Soc. America BuU., vol. 60, no. U, pp. 1755-1770, 1949. 

Critical analysis of Stille's theory of short, worldwide, and synchronous oro- 
genetic i)hases alt. rnatine; with long anorogenetir periods suggests that facts are 
not in ac'cordaiicf with this theory. A correlation in time for orogenetic movements 
in wid(^ly sej)arated regions of the earth is often found but is of a very general 
character and no correlation of sharply limited orogenetic phases can be estab- 
Ifehed over wide areas. Qrogosetic activity is not confined to a sing^ short burst 
but is composed of several active phases of mountain building during a rather long 
period of general tectonic unrest. — Af . C. R» 

11774. Oulianoff, Nicolas. Les problemes des tectoniques superpos^es et lea 
methodes geophysiques [Problems of superposed tectonics and geophysical 
methods]: Soc. vaudoise sci. nat. Bull., vol. 64, no. 273, pp. 213-222, 1949. 

Geophysical investigations, seismic and gravitational and sometimes electrical 
and magnetic techniques, preferably in combination are suggested as means of 
determining the major alinernents of ancient structures, particularly those which 
have been distorted by later orogeny. — Af. C. 12. 

BBGIONAL 8TUDIB8 

11775. Woollard, G. P., Chairman. Report of the special committee on the 

geophysical and geological study of continents, 1948-49; Am. Geophys. 
Union Trans., vol. 31, no. 1, pp. 132-142, 1960. 

The following geophysical activities having direct bearing on the study ol 
continents are reviewed: critical evaluation of the world's primary gravity base 
station values by Hirvonen and Morelli, and check with improved gravity meter 
by Woollard involving one globe-girdling loop and four trans-oceanic loops; rela- 
tive gravity measurements at Washington and Teddington; regional gravity 
mapping in North and South America; airborne and ground magnetic surveys; 
studies <rf crustal structure by seismic methods; and radioactive and thermal 
measurements. — M, C. £. 

11776. Wilson, J. Tuzo. Recent applications of geophysical methods to the 

study of the Canadian Shield: Am. Geophys. Union Thus., vol. 30, 
no. 1, pp. 101-114, 1950. 

Geopliysical investigations off the Canadian Shield are reviewed. They include 
gravimeter surveys, aiibome magnetometer surveys, radioactive a^e deterndna- 
tions, the mathematical approach to theories of earth mechanism, seismic messurs- 
ments of crustal layers, geothermal measurements, studies of the distribution of 
radioactivity, measurements of the temperature and pressure deposi^n of 



Digitized by Google 



31 



■miBerals, and variation of isotopie eontent of elemeBts. The paper ie devoted 
primarily to methods, but Wilson stipgesta that present evidence is compatible 
with the idea that the continent has grown by the accretion of roots of marginal 
mountain ranges. An extensive bibliography is included. — M, C. R, 

11777. Heioh, H. GeophysiluJiBelie P/obleme in bajrrlsehHiehwabiBhen Donau- 

Raum [Geophysieal problems in the Bavarian-Schwftbian Danube 
basin]: Erddl u.KoIi]e, 2d Jahrg., Heft 3, pp. 81-87, 1949. 

Magnetic, gravitational, and seismie work in the German forelands of the Alps 
are aiumnariaed. Magnetie anomalies are small througpbout the Bavarian- 

Schwabian plateau and indioate that thick sediments overlie relativdy undiffer- 
entiated, predominantly granitic crystalline rock8. The gravity pattern is 
dominated in the south by the negative zone along the Alps and in the north by 
the positive zone from Wiirzburg to Karlnriilip. The massifs in the middle Ijelt 
are isostatically compensated by outlying, smaller, deep-seated masses and tlms 
exert an influence beyond their boundaries. Magmatic concentrations appear 
to be either small or very deep. Seismie data obtained in 1948 in the Ries area 
indicate a depth to the upper cryetaJline surfaoe ranging from 300 meters in the 
north to 000-700 meters in the south and a Tertiary thickness of from less than 
100 to 300 meters. Velocities average 1,800 m./sec. in the Miocene, 2,300 to 
2,800 m./8eo. in the Mesozoic, and 5,000 to 5,500 m./8eG. in erystalline rocks. — V, S, 

11778. Zwerger, Rudolf von. Der tiefere Untergrund des westlichen Peribalti- 

kums — ^Beitrag zur Deutung der regionalen storgebiete des Schwere und 
des Erdmagnetismus [Deeper underground structure of the western 
Peribaltic — A contribution to the interpretation of the regional gravita- 
tional and geomagnetic anomalies]: Berlin, Geol. Landesanstalt, neue 
Folge, Heft 210, 74 pp., 1948. 

• 

Results of the gravitational and magnetic surveys of the Peribaltic are re- 
viewed and a tentative interpretation of the geological significance of the anoma- 
lies found in this area is proposed. The Peribaltic is defined as the belt around 

the crystalline Baltic Shield characterized everywhere by positive magnetic 
anomalies caused by the insignificant depth of the overburden. The western 
Peribaltic includes northwestern Germany from 8° to 15° E. longitude. 

lu the region north of the Elbe positive gravitational anomalies coincide with 
the magnetic maxima of the Pritzwalk massif and of the main ridge of Mecklen- 
burg. The entire region of positive anomalies is considered to be one body, the 
east Elbian massif. Transverse dislocations of this massif, conspicuous in the 
geophysical picture, were produced in the late Mesozoic and Tertiary periods, and 
are associated with numerous ore deposits. Between this massif and the Lusatian 
rise is a broad depression which according to gravitational data becomes much 
narrower southwest of Berlin. 

In the east Elbian massif the region around Prigutiz is characterized by thick 
Tertiary forniatioas which were observed in seismic investigations and conhrmed 
by explorat<»7 drilling. The northwestCTn edge ot this massif shows a decrease 
a salt deposits, making improbable the presence of any salt domes. 

Along the Pomeranian shore and on the island of RQgen gravitational anomalies 
rapidly increase, suggesting a tectonic relationship with the islands of Fyn and 
Jutland where gravitational maxima have been discovered. 

The Rhenish zone, which is markcfl by subsidence, is a region favorable for oil 
accumulation and search for geological structures associated with oil deposits is 
suggested. Three maps and eleven diagrams illustrate the text. — S. T. V. 
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11779. Geologisches Landesamt. Geotektonische Katie v<m Nordwest-Deutsch- 

land (Geotectonic map of northwestern Germanyl, scale 1:100,000, 16 
Bheets, 68 x 70 era., Hanover, Germany, 1947. lie viewed by JuUut 
Bartels in Jour. Geophys. Research, vol. 64, no. 1, p. 76, 1949. 

A geotectonic map has been prepared of an area of about 20,000 square miles 
in northwestern Germany. It is based on the results of geological and geophysical 
surveys of 1934-45 and of drilling for oil and iron ore. Tho upper layers, in 
general Diluvial and Tertiary, are removed, and in certain areas upper and lower 
Cretaceous as well. Geophysical data comprise lines of seismio travel^times to 
a horiiontal distanee of 4 kin. determined by systematlo nfiraotion shooting, oob- 
toura of important subsurlaoe struetiire derived firom bore-hole information and 
seismic reflection shooting, and results of gravimeter and tonion balanee surveys. 
Special emphasis Is placed on the delineation of the numerous salt domes.^ V. 8. 

11780. Reich, II. Geophysikalische Karte von Nordwest-DoutHchland [Geo- 

physical map of northwestern Germany], scale 1 :500,000, 3 sheets, 64 x 70 
em., Reiehsamt fur Bodenforseb., Abt. Geophysik, Celle, Germany, 
1048. Reviewed by Julius Bartels in Jour. Geophys. Researdi, vol. 54, 
no. 1, p. 76, 1049. 

Data obtained from magnetic, gravimetric, and sebimie surveys between 1984- 
45 covering an area of nearly 80,000 square miles in northwestern Germany are 
mapped on 8 sheets. Vertical intensities measured with a Schmidt field balanee 
are plotted in isoanomaly lines from —100 to +280 gammas on the magnetic 
map. Bouguer anomalies with contours 2 mgal. apart ranging from —10 to +50 
mgal. are shown o!i the gravimetric map. The seismic map gives travel times for 
a 4-kilometer standard distance, drawn in i.sochrones 0.1 second apart and ranging 
from 2.0 to less than 1.0 second over the local salt domes. — V. S. 

11781. Pettersson, Haas. Eaqiiloring the bed of the ocean: Nature, voL 164, no. 

4168, pp. 46»^70, 1949. 

The resulte of the Swedish deep-sea expedition of 1947 on the schooner Albatross 
are reported briefly. The records included the continuous bottom profile of 
20,000 nautical miles registered by an ultrasonic echograph, more than 400 
oscillograms from explosions in depths between 300 and 3,500 fathoms, 200 long 
cores from depths between 2,000 and more than 4,000 fathoms, 10,000 temperature 
readings, and 4,000 samples of sea water. 

Exi)losion (echoes gave an ajjparent tliickness of 12,000 feet of sediments in the 
Atlantic in contrast to less than 1 ,000 feet in the Pacific and Indian Oceans. Two 
unexpectedly high geothennal gradients, 22 and 26 meters per degree centigrade, 
w^ obtained in sedimento in the central and western Pacific. Measuremente 
of radium and uranium content in large-volume samples of sea water confirmed 
earlier resulte from more limited matorial. — M. C. R. 

11782. Tolstoy, Ivan, and Ewing, Maurice. North Atlantic hydrography and 

the Mid- Atlantic Ridge: Geoi. Soc. America Bull., vol. 60, no. 10, pp. 
1527-1540, 1949. 

Tho outstaiuiiiig features of the area are the conspicuously flat plain between 
Bermuda and the Azores (roughly between 29°-40° N. lat. and 50° -56° W. long.), 
and a similur plain at the same depth east of the Azores in the northern Canary 
basin. Small sea mounte which occur throughout the area appear to increase 
toward the southern limit of these plains. The mid-Atlantic Ridge, at 1,600 
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IftthoDDfl or teas, has two strongly oontrasting types of topography. The central 

backbone consists of a series of parallel ridges trending northeastward 
while the flanks are a succession of smooth shelves between 1,600 and 2,500 
fathoms. luterpretatious are based largely on data from cruises of the Atlantis. — 
Af. C. R, 

EXPLORATION GEOPHYSICS 
OBNBBAL 

117S3. Bailey, F. G. Worldwide exploration progress; Petroleum. Engineer, 
vol. 21, no. 13, pp. B63-66, 1949. 

A review of papers on petroleum geology and geophysical exploration presented 
at the 18th session of the International Geological Congress, August, 1948, 
London. — V, S. 

11784. Browne, B. G. Geophysical surveys and their utilisation: Nature, vol. 
164, no. 4177, pp. 859-860, 1949. 

The papers on geophysics presented at the meeting of the British Assodation 
for the Advancement of Science at Newcastle in 1949 are outlined. 

B. O. Browne reviewed gravity work in tlie British Isles* Several tiiousands of 
gravimeter measurements have been made, and it is now possible to obtain a 
fairly accurate picture of the trend of Bouguer anomalies over most of the Mid- 
lands and southern England. In general, the agreement with known geology is 
good. L. H. Tarrant described gravity and magnetic exploration for oil over 
6,000 square miles between Birniiiigliam, Bath, Hertford, and Dover in southern 
England. About 25 percent of tliis region is found to liave a considerable thick- 
ness of Upper Carboniferous, and the oil and coal potentialities justify further 
investigation. 

J. Satterly reported on geophysical research in Canada. A transcontinental 
gravity traverse has been recently carried out from Halifax to Vancouver; gravity, 
aeiomagnetic, and radioactive surveys were made in various areas; rockbursts in 
mines are bdng used for seismic studies; and polar investigations are progressing. — 
V.S, 

11786. Bruckshaw, J. M. Recent advances in geophysical prospecting: Petro- 
leum, vol. 12, no. 1, pp. 3-7, 1949. 

Recent advances in gravitational, magnetic, seismic, and electrical prospecting 
are essentiany adaptations of existing methods to new envinmments, such as 
applications at sea and in the air, rather than the development of fundamentally 
new methods or greatly improved instruments. The teohnjque and equipment 
for use of telluric currents in the investigation of deep-seated basement rocks are 
outlined.— S. 

11786. Eby, J. B. The progress of science in petroleum exploration: Oil, vol. 8, 
no. 10, pp. 13-14, 1948. 

The development of geophysics in application to oil exploration is sketched 
briefly through the main phases of progress in gravitational, seismic, and geo- 
Chendeal methods.— r. S, 
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11787. Eckhardt, E. A. Geophysical activity in 1948: Geophysics, vol. 14, no. 4, 

pp. 477--485, 1949. 

The magnitude, character, and geographic (list ribution of geophysical expiuraiion 
in the oil and mining industries throughout tlie world in 1948 are summarized.— 
Af. C. R. 

11788. Mintrop, Ludger. Wirtschaftliche und wissenschaftliche Bcdeutung geo> 

physikalischer Verfabren zur Erforschuiig von Gebirgschichten und 
nutzbaren Lagerstiitten (Kcoiioniic and scioiitific value of geophysicAl 
methods in ex])lor:iti()ii of geologic formations and deposits of minerals]: 
Berg-u. Hattemn. Monatsh., vol. 94, no. 8-9, pj). 189-211, 1949. 

The development of magnetic, seismic and gravimetric methods of geoi)hysicaI 
exploration and their apj)lication in various parts of the world are reviewed. 

Geophysical methods of exploration can be used to obtain scientihc information 
as is indieated by the use of the gravimeter ia studying the form of the geoid, 
and modem seismographs combined with aocurate time measurement in obtaining 
infonnation on the deeper strueture of the earth's crust. Observations of tho 
Helgoland explosion and of the Messina earthquake of December 28, 1908, an 
cited [see Geophys. Abstracts 139, no. 11531].— iS. T, V, 

11789. Trefethen, J. M. Geology for engineers, 620 pp., New York, \'aa Nos- 

trand Co., 1949. 

The fundamentals of geology are outlined for the eiigiueeriiig student. One 
chapter deals with different methods of geophysical exploration in engineering 
including such problems as determination of depth, subsurface structure explora- 
tion, location and delineation of geological formations, and subsurface water 
studies.— <S. T. V, 

11790. Yale, M. V. Geophysics as a factor in the oil industry: World Petroleum, 

vol. 19, no. 11, pp. 50-51, 1948. 

The development of geophysics as an aid to oil exploration is sketched briefly, 
and the work of a geophysical ex]>lorfttion company including composition of 
crows, qualifications of ])ersonnei, and innovations in equipment is described to 
illustrate current practices. — V. S. 

11791. Cox, Harris. Geophysical exploration in the Paraguayan Chaoo: Petro* 

leum Engineer, vol. 21. no. 5, pp. Bll-17 1949. 

The conditions of geophysical exploration for oil in the Paraguayan Chaeo 
during 1945-48 are described with r^orence to climate, terrain, conmiunicatioDS, 
water supply, and labor. — V. S. 

11792. Ciimniing, J. L. El petr61eo, su origen, geologia y m<^todos de expl()raci6n 

[Petroleum, its origin, geology, and methods of exploration]: Petroieos 
Me.xicanos, no. 71, i)p. 13 31, 191'.). 

Tlieorios of the origin and geological occurrence of j^etroleum are reviewed. 
The gravitational, seismic, and electrical methods of prospecting are described. 
Gravitational methods have been successfully used in the plains along the Gulf 
of Mexico and in the northeastern states of Tamaulipas and Tabasoo. Both 
refraction and reflection seismic surveys have been suocessfuUy made in several 
areas. Statistical data on petroleum reserves in Mezieo and elsewhere are 
included.— iS. T. V, 



Digitized by Google 



GBNEBAI, EXPLORATION GEOPHYSICS 



35 



11793. Greenmaii, W. G. Petroleum exploration in Arctic Alaska: Petroleum 

Engineer, vol. 21, no. 13, pp. B7-12, 1949. 

The effect of climate, ])ermaiiently frozen ground, transportation, and labor 
on the exploration of Naval Petroleum Reserve Xo. 4 is discussed. Exploration 
methods have included a^ophutographic mapping, aeromagnetio reconnaissance, 
geologic studies, gravimetric and seismic surveying, and test drilling. — F. 8, 

11794. Dixey, F. Modern methods of mineral exploration: Nature, vol. 164^ 

no. 4161, pp« 171-174, 1949. 

A discussion of papers on gravitational, magnetic, seismic, electrical, radioactive 
and geochemical methods of mineral exploration and on aerial photography, 
presented at the Fourth Empire Mining and Metalliirgical Congress in London 
and Oxford in July 1949.— K. S, 

11795. Joubin, F. R. Modem methods of mineral exploration in Canada: 

Fourth Empire Min. Met. Cong., July, 1949, paper no. C4, 20 pp., 1949. 

A section on modern geophysical techniques based on the material in A. A. 
Brant's article "Some limiting factors and problems of mining gec^hysics, with 
particular reference to Canadian conditions" is included. [See Geophy. Abstract 
137, no. 11135]. 

In addition statistical data on mineral exploration in Canada and information 
on governmental organizations engaged in geophysical work are given. — S, T. K. 

11796. Nel, L. T., Simpson, D. J., and DeVilUers, John. Modem methods 

of mineral exploration in South Africa. Fourth Empire Min. Met. 
Cong., paper no. C2, 28 pp., 1949. 

Methods of geophysical exploration and their use in South Africa are briefly 
reviewed. Magnetic surveys have been successfully used in the Witwatersrand 
gold fields, where the Witwatersrand system which indudea the auriferous 
conglomerates also includes several magnetic shales, and have led to the dia- 
covery of another potential gold field in Orange Free State. Magnetic surveys 
have also been used to delineate coal fields by detecting the presence of lavas 
as opposed to sediments, in diamond prospecting because boundaries of the 
kimberlite pipes can be traced owing to the presence of magnetite and ilmenite, 
and in locating nickel ores, which are magnetic, and chrome ores, which have 
associated magnetite. Resistivity surveys have been used to locate pyrite 
deposits developed in schists^ the depth of alluvial tin deposits, schist horisons 
which carry tungsten, and the approximate depth of a vermioulite deposit. — 
8. T, V. 

11797. Sullivan, C. J. Mineral exploration in Australia; Fourth Empire Min. 

Met. Cong., paper no. 03, 25 pp. 1949. 

Geophysical surveys carried out in different regions of Australia for gold, 
copper, zinc, lead are reviewed without giving details of individual projects.— 

8. r. V. 

11798. Dessau, G. Tlie Geophysical Section of the Geological Survey of India: 

Indian Minerals, vol. 2, no. 3, pp. 167-178, 1948. 

Activities of the Geophysical Section of the Geological Survey of India during 
the first three years of its existence are reviewed by the Geoph3rsicist-in-charge. 
These included oonstmction and adaptation of equipment for gecqi^ysical survey- 
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ing, and the beginning of some surveys of limited scope such as a spootaDeous 
IX)larization survey for pyrite deposits, electrical resistivity surveys near dam 
sites aud coal deposits, and for underground water. — S. T. V, 

11709. MeGaBlin, L. S., Jr. Sun completes base for geophysical operations: 
Oil and Gas Jour., vol. 48. no. 3» pp. 105, 111, 1049. 

The organisation and the chief problems of the research laboratories and 
ahops of the new central base for the geophysical operations of the Sun Oil Co., 
Beaumont, Tex., are described briefly. — K S» 

QBATIMBTBIO MSTHOBS 

11800. Garcia Rojas, Antonio. Exploraciones gravinietricas de tipo industrial 

[Gravitational methods used in industrial exploration]: Ciencia^ vol. 9, 
no. 1-3, pp. 51-65, 1948. 

The gravitational method of exploration is described and typical examples taken 
from Mexican practice show the application of this method in the petroleum 
industry.— iSf. T. V. 

11801. Romberg, Frederick. La inspeccion con medidor gravitacional conduce al 

descuhrinionto de minerales [Prospecting with gravimeter reveals the 
presence of minerals]: Bol. Minero, no. 590, pp. 296-302, 1949. 

Gravimetric methods of prospecting used in search for oil are contrasted with 
those used in prospecting for minerals. A.s an example a gravitational survey of 
Houston- Thomas prospect. New Mexico is described in detail. — S. T. V. 

11802. Barboea Braga, E. InvesiigacOes do sub^olo pelos m^todoa geofisicos 

fSubsuifaee exploration by geophysical methods]: Portugal Inst. Geogrft> 
fico e Cadastral Bol., vol. 3, pp. 97-125, 1943. 

During a gravitational survey in the Marinha Grande province, 128 stations 
were occupied using the Edtviis torsion balance. The surveyed area is charaoteir- 

ized by an exceptional regularity of subsurface strata forming a slightly inclined 
plain of considerable extent and uniform composition. This makes possible a 
comparison of the observed and theoretically computed gradients of gravity at 
difTerciit points in the area. Agreement between the.se values was close. A 
gravimetric map of the surveyed region is aj^iiended. The second section of the 
article contains a discussion of the resistivity method of geophysical exploration 
and a description of the Megger used in these investigations, again referring to 
conditions in Marinha Grande province. Numerous measuring schemes are 
discussed and the corrssponding examples calculated. — i8f. T, V. 

•11803. Carrefio, Alfonso de la O. Estado actual de la investigacion gravim^trica 
en la republica Mexico [Present state of gravimetric exploration in 
Mexico]: Ciencia, vol. 7, no. 7-8, pp. 243-255, 1946. 

Gravimetric surveys in Mexico are conducted by the Geographic Institute of 
the National University, the Exploration Division of Petroleos Mexicanos, and 
the Division of Geography of the Department of Agriculture. Work began in 
1800 with pondulnm instruments. In 1910 a Stemeck instrument was obtained 
and an absolute determination of gravity made at the base station of Tacabaya. 
Up to the present 77 stations have been occupied. FMioleoa BisKteanos has 
occupied 35,000 stations with a torsion balanoe and more than 20,000 with a 
Mott-Smith gravimeter. Gravitational surveys will soon be extended to the 
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Atlantic coast and the Mexican network tied to the AntiUea-Caiibbean network.-^ 

S. T. V. 

11804. Biowiii Halt. A inwriaion detail giavity siirv^y, Jameson area. Coke 

County, Tex.: Oeoi^ysios, vol. 14, no. 4, pp. 535-^2, 1949. 

Beeauae conventional gravity surveys had indieated no signifteant anomaly^ 
an experimental high density gravity survey was made of about 20 square milss 

surrounding the discovery well at Jameson. A station density of 15 per square 
mile was used and measurements made with great precision. Maps of observed 
and residual gravity with contour intervals of 0.1 mgal. show a maximum with 
axis trending north and small minimum axes surrounding the gravity maximum. 
The discovery well is about halfway between the maximum and eastern minimum 
axes. Subsequent drilling of some 36 field wells has provided data for an accurate 
reef map and it seems evident that the gravity anomalies are primarily due to 
the replacement of the normal Pennsylvanian shale section by the limestone reef. 
A reef of the general magnitude of that at Jameson buried about a mile deep could 
account for most of the observed maximum if the reef has a densit y of 0.22 gm. /cm.* 
greater than the surrounding medium, but the minima cannot theoretically have 
been produced by the reef itself or anything below it. 

Since completion of this survey, five crew years of survejrs seeking reefs by the 
same technique have been conducted. Evidence indicates that the majority of 
limestone reefs will not produce the desired anomalies because they are too 
deeply buried, too broad compared to theh* thickness, or because the gradation 
from reef limestone to normal shale covers too wide a band. However, many 
reefs do produce measurable anomalies, and gravity surveys using closely spaced, 
high precision data may be a valuable tool in certain areas, especially when 
combined with otherwise inconclusive geological data. — M, C, R, 

11805. Garcia Sifioriz, Jos4. Investigaci6n geofisica en Larache [Geophysical 

^ploration in Larache]: Rev. Geofis., vol. 8, do. 29, pp. 1-12, 1949. 

An extensive gravimetric survey in search for po.ssible oil accumulating struc- 
tures was made in 1947 in the region between Larache, Alcazarquivir and the 
IVench Morocco border. A total of 880 stations was occupied and 420 gravity 
determinations were made with a new N^rgaard gravuneter. Profiles were 100 
to 200 meters apart. The results are presented as five graphs of the profiles, 
and a gravimetric map, several geological cross-sections, tables of readings, and 
computed reductions. Several promising structures were located. — aS. T. V, 

MAGNETIC METHODS 

11806. Henderson. R. G., and Zietz, Isidore. The computation of second 

vertical derivatives of geomagnetic fields: Geophysics, vol. 14, no. 4, 

pp. 508-516, 1949. 

Second vertical derivatives of magnetic fields are often useful in interpreting 
magnetic anomalies because of their high resolving power and delineating proper- 
ties, and because they facilitate the continuation of fields towards sources. 
Formulas which permit their ready computation are developed with the aid of 
solutions to the laplaoe equation in terms of a Fourier-Bessel expansion. 

The accuracy of the n^^thods is investigated by comparing the approximate 
values with those rigorously computed for simple idealized fields. The accuracy 
of the derivatives is a function of the size of the grid spacing as well as of the 
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ftocura^ of obiervatioDB. ThB effeet of the bIm of grid spMsiiig is fUiittimted 
with contoured maps. 

Investigation of the relations between second veitiGal derivative fields and 
certain types of residual fields shows that they differ by a numerical factor having 
the dimeDsioDs of the reciprocal of length squared. — R. 0. H, 

11807. Henderson, R. G., and Zietz, Isidore. The upward continuation of 

anomalies in total magnetic intensity fields: Geophysics, vol. 14, no. 
4, pp. 517-634, 1949. 

The continuation of total magnetio intensity anomalies from data observed 
on lower levels is. effected successfully for contours exhibiting two- and three- 
dimensional features. Comparisons between observed and computed anomalies 
are presented in the form of contour maps and profiles. The mathematical 
formulas necessary for the upward continuation of the field are presented and 
the nntncrical evaluation of the resulting surface integrals is described. In 
general, the success in field extensions depends on the accuracy of observations, 
the number of points used in computing, the arcal extent and the complexity of 
the anomaly. 

Observations at higher levels are concluded to be unnecessary because abnoet 
identical results may be obtained by computing and at a much lower cost. — I. Z. 

11808. Rumbaugh, L. H., and Alldredge, L. R. Airborne equipment for geomag- 

netic measurements: Am, Geophys. Union Trans., vol. 30, no. 6, pp. 
836-848, 1949. 

The modified magnetic airborne detector AX/ASQ-3A, associated instru- 
mentation for geopliysical exploration, and reduction of data as used by the I'. S. 
Geological Survey, Naval Ordnance Laboratory, Office of Xaval Research, and 
the Naval Petroleum Reserves are reviewed. A modified system capable of 
recording the entire magnetic vector field rather than field intensity alone, and 
associated instrumentation to record i^tch and roll of the aircraft frame with 
respect to the vertical and its orientation with respect to true north are reported 
neariy ready for flight testing. — Af . C. R, 

11809. Oil. Gulf's airborne magnetometer may revolutionize oil exploration: 

vol. 8, no. 5, pp. 13, 37-38, 1948. 

An account is given of the procedures of aeromagnetic exploration, synchronous 
shoran mapping, the principles of the Gulf airborne magnetometer, and the 
history of its development. — T". S. 

11810. Lundberg, Hans, and Wilson, B. T. The airplane dominates in modern ex- 

ploration methods: Eng. and Min. Jour., voL 151, no. 2, pp. 106-107, 19S0. 

The advantages of the airborne magnetometer and a new airborne deetro- 
magnetic method in determining geologic structures and discovering minerals in 
unexplored areas are reviewed and the latter method briefly described. In the 

electromagnetic surveys, an alternating electromagnetic field is created by a 
large coil wound around the fuselage of the plane. During flight this electro- 
magnetic field induces in the ground secondary alternating fields which vary in 
intensity and travelling time depending on the distance to and the conductivity 
of the ground. The effects of these secondary fields are recorded by a speeisi 
receiving unit built into the wings. Changes in conductivity produced by ore 
bodies or structures of lower or higher conductivity cause variations in the sec- 
ondary field intendties and in the time it takes for a signal to reach the receiver. 
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This method makes it possible to detect sulfide bodies and major shear sones.^ 
Af . C. R. 

11811. Petzoleum. The airborne magnetometer: Vol. 12, no. 12, pp. 316-317, 

1949. 

Aoromagnetic surreys are outlined briefly with respect to instruments, methods 
of operations, flight techniques, and interpretation of data.— V. 8. 

11812. Alldredge, L. 11. and Dichtel, W. J. Interpretation of Bikini magnetic 

data: Am Geophys. Union Trans., vol. 30, no. 6, pp. 831-835, 1949. 

An interpretation of the magnetic contour map of Bikini resulting from the 
aeromagnotic survey in 1947 in terms of possible basement structure ha.s been 
made by use of model techniques. Zero permanent magnetization and uniform 
susceptibility were assumed, and a model composed of a mi.xture of foundry clay, 
ground magnetite, linseed oil, and gly cerine was built up, the model scale factor 
being approximately 1/48640. A uniform field of 345 milligauss with dip angle 
of +18.5^ and declination of 5^ E, the present average field, was applied by 
a 20-foot three dimensional coil system with the model placed in the center, * 
the north-south gradient of less than three gammas per mile being neglected. 
A magnetic susceptibility of 0.008 used throughout the model work was derived, 
assuming a 30-mile separation of fringe-peaks, basement material within 7,000 
feet of sea level on the basis of seismic evidence, an applied field of 34,000 gamma, 
and a central negative peak of 700 gamma. 

The resulting magnetic anomaly recorded by a miniature magnetometer showed 
where model and full scale data differed. Suggested changes were made, 
always keeping the seismic profiles invariant. The final model shows the base- 
ment rising to its highest peak, about 5,000 feet below sea level, approximately 
one mile northeast of Bikini Island and a string uf topographic highs around the 
atoll fringes with major peaks near each island with the one exception of Cherry 
Island. The original magnetic anomaly map, magnetic contours resulting from 
the final model, and a basement relief map are shown. — Af. C, R, 

11818. Balsley, J. R., James, H. L., and Wier, K. L. Aeromagnetic survey of 
parts of Baraga, Iron, and Houghton Counties, Michigan, with pre- 
liminary geologic interpretation: U. S. Geol. Survey Geophys. Inv. 
prelim, map, 1949. 

The total magnetic intensity of an 800 square mile area in the central part of 
the northern i)eninsula of Michigan is shown by a series of 45 north-south mag- 
netic profiles obtained on traverses flown about 500 feet above the ground. The 
magnetic pattern consists of linear anomahes trending essentially east, predomi- 
nantly positive in the northern area where they are probably caused by Kee- 
weenawan "traps", and in the southern area where they are related to greenstones 
and magnetic slates. In the central area negative anomalies are caused by 
diabase dikee with inverse remanent magnetisation and very strong positive 
anomalies are associated with anticlines of a magnetic "slate". — M, C, B. 

11814. Bourret, Weston. Aeromagnetic survey of the Allard Lake district, 
Quebec: Econ. Geology, vol. 44, no. 8, pp. 732-740, 1949. 

An airborne magnetometer survey of a large anorthosite body in Saguenay 
County, Quebec containing ilmenitc-hematitc deposits was undertaken to deter- 
mine the regional limits of ilmenite-hcmatite mineralization and to prospect 
for additional deposits. Over 4,500 linear miles of magnetometer traverse were 
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flown at a nominal 500-foot elevation. Large massive deposits in all instances 
gave negative anomaliej^, 3.000 to 5,000 gammas below the average plateau 
level, Avith very sharp gradients. Some ilmenite-rich anorthosite also produced 
negative anomalies but with less steep gradients. The strong negative anomahes 
are attributed to the effect of negative polarisation in the ore body itself. Strong 
positive anomalies, often of the order of 4,000-6,000 gammas, at the granite- 
Morin series contact are probably due to concentrations of disseminated magnetite 
in the hybrid rocks of the contact sone. — Af . C R» • 

• 11815. Hurley, P. M. Airborne magnetic survey in Maine: Eng. and Min. 
Jour., vol. 150, no. 8, pp. 52-55, 1949. 

An aeromagnetic survey of a 1 ,200-squarc-mile area in northwestern Maine 
was made in July 1948 as a rapid method of narrowing down areas of possible 
mineral occurrence. As asbestos, copper, chromite, and talc in nearby areas 
were known to be close to mafic or ultramafio bodies that normally show up in 
magnetic contrast, attention was centered on strong magnetic gradients. All 
anomalies were explained geologically except one inaccessible peak in Mooeehead 
Lake. The magnetic contours conform almost identically with dikes in the belt 
of mixed sediments and igneous rocks and proved a most useful guide for plotting 
location of intruded masses beneath the overburden. Sections of ultramafic 
bodies with asbestos and talc mineralization were uniformly associated with 
magnetic jx^aks. Other highs resulted from ultramafic rocks in some places 
bordered by talc-carbonate zones. The magnetic survey also helped to dis- 
tinguish a granite-gneiss contact by the difference in the magnetic patterns over 
the two bodies, the former producing more closed contour patterns, the latter 
intricate and continuing convolutions. 

Curves are given for the vertical magnetic response from the vertical component 
of induced polarization abovp magnetite bearing bodies of small cross-section. 
In regions of high latitude the total field and the vertical component may be 
considered the same as an approximation. — M. C. R, 

11816. U. 8. Geological Survey. Total intensity aeromagnetic maps of Indiana. 
Qeq[>hysical Investigations preliminary mi^, scale 1 incfa«l mile, 
contour interval«BlO gammas, 1949 and 1950. 

The following maps have been issued in the series of county maps based on a 
state wide aeromagnetic survey by the Geological Survey in cooperation with the 
Division of Geology of the Indiana Department of Conservation: Benton, Fulton, 

Jasper, Lake, LaPorte, Newton, Pulaski, Starke, and White Counties by W. J. 
Dcmpsey, J. R. Henderson, and R. T. DufiFuer, 1949; Posey County, hy J. R. 
Henderson and J. L. Meuschke, 1949; Cass, Klkhart, Mar.shall, and St. Joseph 
Counties by Dempsey, Henderson, and Dullner, 1950; and Daviess, Dubois, 
Martin, Pike, Spencer, and Warrick Counties by Henderson and Meuschke, 1950. 

The total magnetic intensity at about 1,000 feet above the surface of the ground 
is shown by contour lines. The purpose of the survey was to obtain information 
on the configuration of the crystalline basement rocks, variations in their composi- 
tion, and relations to structures in the overlying sedimentary rocks, and to study 
the magnetic expressions of large-scale features, such as the regional tilt of the 
surfaces of the basement rocks. The survey may also aid in the search for geologic 
structures favorable to the accumulation of petroleum. — M, C. R. 
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U817. U. 8. Geologioal Survey. Total intenaityaeromagnetic maps of Minnesota. 

Geophyeical Investigations preliminary maps, and aooompanying pro- 
files, scale 1 inch»l mile, contour interval»50 gammas, 1949. 

The following maps and profiles of a Q,2fi0 square-mile area in north central 
Minnesota have been issued based on an aeromagnetic survey by the Geological 

&irvey in cooperation with the Minnesota GeoioRical Survey: Wadena County 
and part of Huhl)ard County, Todd County by J. R. Balaley, M. E. Hill, and 
J. L. Meuschke; southern Beltrami, northern ('ass, central Cass, southern Cass, 
northern Crow Wing and part of Itasca, southern Crow Wing, part of Hubbard, 
western Itasca, eastern Morrison, and western Morrison Counties by J. R. 
Henderson, M. £. Hill, and J. L. Meuschke. 

The total magnetic intensity at about 1 ,000 feet above the surface of the ground 
ia shown. Larger trends are shown on magnetic contour maps, but comparatively 
small anomalies are shown as magnetic profiles. The purpose of the survey was 
to delineate major magnetic trends associated with known deposits of iron ore 
and to indicate areas under the glacial overburden which may be favorable for 
additional exploration. — AT. C. R, 

11818. U. 8. Geological Survey. Total intensity aeromagnetic maps of Missouri. 

Geophysical Investigations preliminary maps, scale 2 inches**! mile^ 
contour interval » 50 gammas, 1940. 

The following maps of i4>proximately 2,500 square miles of southeastern Mis- 
souri have been issued based on an aeromagnetic survey by the Geological Surv^ 
in cooperation with the Missouri Geological Survey: part of St. Clair, Coldwater, 
Des Arc, DeSoto, Farmington and part of Crystal City, Fredericktown, Ironton, 
and Richwoods quadrangles by W. J. Dempsey and II. T. Dutfncr. 

The total magnetic intensity at about 1,000 feet above the surface of the ground 
is shown by contour lines. The survey was made to obtain information on the 
stracturs <k the crystalline basement rocks, variations in their composition, and 
tlieir relation to structures in the overljring sedimentary rocks, some of which 
may be favorable for the occurrence of lead deposits. — M, C. R. 

11819. Weiss, Oscar. Aerial magnetic survey of the \'redefort Dome in the 

Union of South Africa: Mining Engineering, vol. 1, no. 12, pp. 433-438, 
1949. 

An aerial magnetometer survey was made over the Vredefort dome, where 
Witwatersrand beds surround a granite plug 25 to 30 miles in diameter. A 
narrow belt of sharp negative anomalies (— 1,000 to —2,000 gammas) follows the 
outcrop of the Lower Witwatersrand shales, although elsewhere these same shales 
cause positive anomalies. The width of the belt is 13,000 to 28,000 feet, in- 
creasing with intensity. The negative polarisation may have been caused by 
heat and str^ses oonnected with the doming. The anomalies become weaker 
where the Karroo sediments and dolorite sills begin to cover the .shales, and 
become positive where the shales disaf)pear beneath the sediments. This is 
attributed to faulting which has truncated the nearly vertical shales at depth. — 
M. C. H. 
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11820. Good, S. E., and Petti john, F. J. Magnetic survey and geology of the 

Stager area, Iron County, Mich.: U. S. GeoL Sumoy Giro. 65^ 4 jvp., 
3 maps, 1949. 

As part of a general restudy of the Iron River-Crystal Falls distriot^ mart of the 

Stapler area was surveyed with a Wolfson magnetometer, with readings made at 
100-foot intervals along traverses approximately 200 feet apart. Magnetic 
values arc shown as departures measured in gammas from the Iron County 
standard. The contours are parallel to the strike of the beds and magnetic 
''cvaBta" are asBocUted with a magnetio alaile member of tbe hanging wail atista 
imd the iron-lonnation. — M. C. R» 

SEISMIC METHODS* 

11821. Berson, I. S. Indicator curves of the average seismic velocities in strati- 

fied media [in Russian]: Akad. Nauk SSSR Isv., BOT. geog. i geofis., 
vol, 13, no. 2, pp. 129-142, 1949. 

Diflferences in velocities in vertical and horizontal directions frequently found 
in seismic prospecting may indicate either anisotropy or simple stratification, 
with each layer being completely isotropic. The effective and average velocities 
in a stratified medium are analyzed, assuming the measurements are made along 
lines either parallel or perpendicular to the stratifioation, and introducing the 
indicator curve or the polar diagram of the velocity variation with direction. 
Analysis of tbe corresponding shapes of these indicator curves will then -make it 
possible to dedde if the medium is anisotropic or composed of parallel isotropic 
strata. The possibility, long ago surmised by practical seismologists, is confirmed 
that one thin (10-20 cm.) layer with much higher velocity can so affect the seismic 
data that the medium appears auisotropio although it is essentially isotropic. — 
5. T. V. 

11822. Howell, B. F. Jr. Ground vibrations near explodons: Sdsmol. Soc 

America BuU., voL 39, no. 4, pp. 285-310, 1949. 

To increase knowledge of tbe basic seismic forms to be expected on tbe record 
of e^losions, measurements were made at 14 locations along a line 97 to 3,284 

meters from a series of small blasts. Recording was by three electromagnetic 
induction seismometer.s, two horizontal and one vertical; three amplifiers, and a 
recording oscillograph. The following pulses were recoc::nizcd on the records: 
P, the first to arrive; Pz, a compressionai pulse arri\ ing later than P; Xi Xj, 
assumed to be body waves traveling along deeper paths than P and Pa; C, re- 
sembling Loot's "coupled" wave, but confined almost entirely to tbe longitucUnal 
component; T, motion on tbe transverse component arriving nearly coincident 
with C; H, similar to Leet's hydrodynamic wave, with direct elliptical motion in a 
vertical plane; and R, a Rayleigh type motion. No satisfactory theory for C, 
H, and B is known. — Af . C. R. 

11823. Handley, A. J. Geophysical reflections [in English and Spanish]: Petroleo 

Interainericano, vol. 7, no. 12, pp. 54-65, 57, 1949. 

To aid geologic interpretation of seismic reflections in exploration it is considered 
desirable to run velocity tests in all dry holes and calibrate reflection times in 
terms of geologic interfaces. A common practice is to place the seismic reflection 
record along the time aads, and the electrical well log along tbe depth axis on the 
graph of the velocity test so that reflection times can be related to log data. In 
many areas reflections have been correlated more closely with the self-potential 

• SMilMCtaopbTi. AlMtnoti 11701, U710-117U. 
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curve than with the resistivity curve, confirming the observation that velocity 
changes depend on density variations, as the self-potential curve is more represent- 
ative of porosity, and thus of density, than the resistivity curve. Accordingly 
reflectioos should be studied with reference to any pronounced self>potential kicks, 
oofmlated tbrough several holes, and be traeed to the oonesponding geologio 
horisons. — V. 8, 

11824. Petroleo Interamericano. Surface seismic shooting [in English and 

Spanish]: vol. 7, no. 9, pp. 54-55, 1949. 

A deseriptioii of the Poulter method. — V. 8. 

11825. Texas Oil Journal. New method of seismic exploration may cut costs 

and si>eed search for new oil: Vol. 15, no. 8, pp. 10-11, 26-27, 1948. 

The development, principles, advantages and procedure of the Poulter method 
of surface shooting in seismic ejqploration are outlined. — V. 

11826. World Petroleum. New method of seisQiic exploration for oil: Vol. 19, 

no. 13, pp. 52-53, 1948. 

The Poulter method of seismic exploration is described. For a complete descrip- 
tion of the method, see Geophysical Abstract 11539. — V, 3, 

11827. Ousnnaii, L. F. Geophysics aeoepte a ehaUenge: Oil, voL S, no 12, pp. 

16-17, 1049. 

The development of marine seismic exploration is traced briefly from initial 
neaiHBhoie work in calm weather, with bottom charges and position fixing from 
land, to the current use of drag cables for geophones, refined techniques, larger 
boats, and radar for survejring, permitting faster and more accurate work farther 
offshore and in rougher weather. In the Gulf of Mexico surveys are now made 
at distances of 50 to 76 miles from land. — V, 3, 

11828. Petroleum World. Sea-))orne seismic work under way off .California 

coast: Vol. 45, no. 8, pp. 15-17, 1948. 

Brief remarks on present and past seismic exploration off the California coast, 
the equipment used, the monthly costs per crew, comparison of operations with 
those in the Gulf of Mexico, and potentialities of the continental shelf. — V. S, 

11828. Agnieh, F. J. Geophysical exploration for limestone reefs: Geophysics, 
vol. 14, no. 4, pp. 486-500, 1049. 

The value of various geophysical methods in locating hmestone reefs is discussed. 
Adequate appraisal of the gravity method is impossible because of the small 
smoiint of drilling that has been done. Effectiveness of the seisndc refraction 
method depends on the thickness of the reef and the velocity differential between 
the reef and the surrounding materials. The greatest success in locating reefs 
has been by use of the reflection survey. 

In west and central Texas, usable reflections are not obtained from the reef 
surface and the problein must be worked in an indirect manner. Where ofT-rcef 
sediments are predominantly shales, appreciable structure may be developed 
above the reef by differential compaction, but the structural effect will be slight 
or absent where the reef is surrounded by sands or limestone. Thus knowledge 
(rf the off-reef sediments is necessary to know ^rhSt significance should be assigned 
to smaU, shallow, closed areas. If the re^s have a considerably greater velocity 
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than the off-reef sediments, deep reflections will indicate false closures. A time 
isopach map between a shallow and a deep reflection will show an amount of 
thuming much greater than e3q>eoted and the results can be intetpreted as indieat* 
Jng reefs. Where no appreciable velocity contrast exists and where shallow 
folding due to compaction is present, an isopach between a hoiison above the reef 
and one below will show a thick section. Such a thick section below a shallow 
fold will be strongly indicative of the presence of a re^. — M. C. B. 

BLBOTBIOAL KBTHOD8 

118dO. Fiano, R. G. Casi particolari di curve indicatrici nei metodi di prospezione 
elettromagnetiGa [Special cases of the indicatrix curve in electromagnetic 
prospecting methods]: Annali Geofis., vol. 2, no. 3, pp. 359-369, 1949. 

This article continues G. Aquilina's study (see Geophysical Abstracts 134, 
no. 10339) on the use of the indicatrix curve in electromagnetic prospecting, to the 
cases in which the primary field is directed horizontally. The secondary magnetic 
field is represented by two coils both placed in vertical planes in different 

relative positions and at different heights over the plane of the ground. Eleven 
arrangements of the coils represent a body buried at dilToront depths and with 
varying dips. The corresponding equations of the indicatrix curves are derived, 
their coefficients calculated and the graphs of the curves are given. The purpose 
of the study is to facilitate the interpretation oi the curves obtained in the fidd 
by providing approximations corresponding to known geophysical conditions. — 
8. T. V. 

11831. Bellui^i, Arnoldo. Inductive couphng of a homogeneous ground with a 
vertical coil: Geophysics, vol. 14, no. 4, pp. 501-507, 1949. 

The analytical solution is given for the problem of the electromagnetic field of a 
harmonically varying magnetic pole at or above the surface of an earth of uniform 
electrical conductivity. Assuming a magnetic susceptibility of unity everywhere, 
the boundary conditions permit complete solutions for the hoiuontal component, 
Hpt and the vertical component, H., of the magnetic vector. 

The tangential and radial components of the magnetic field produced over the 
ground by a harmonically varying magnetic dipole at the surface are expressed in 
terms of lip and d//p/dp. Expressions arc given for the ratio of the coinponents 
of the varying fields to the corresponding components of the stationary fields 
produced by a magnetic pole or a magnetic dipole. At great distances from the 
source these ratios approach 2. — /. Z. and R. 0. H. 

11S32. Gilchrist, Lachlan, Ro.stoker, Xormon, and Bernholtz, Ben. Distribution 
of potential in a two-layered medium due to an internal source and sink 
and the determination of the apyjroximate average resistivity of the 
medium: Canadian Jour. Research, sec. A, vol. 28, no. 1, pp. 1-27, 1950. 

A brief review of resistivity investigations is presented including various electrode 
arrangements on the upper surface of a two-layered medium. The formulas 
relating interbowl resistance R and resistivity p are given for each case. However, 
it is emphasised that they apply rigorously only to a homogeneous medium. An 
inteipretation based upon these formulas becomes, then, an interpretation of the 
divergences of e]q)erimentally determined values of R and p from values calculated 
for a homogeneous medium. As R for the homogeneous medium is affected by 
uncertainties, more adequate formulas arc required. 

Single drill holes, and drill holes in pairs have been used extensively to introduce 
sources and sinks into layered .media. In this type of exploration the formulas 
for a homogeneous medium are also inadequate; nevertheless informing compari- 
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sons of experimentally measured values of R with calculated values are sometimes 

possible. 

In the mathematical development of satisfactory formulas for a source or sink 
in a two layered earth, two approaches are presented: the method of electrical 
images; and solution of the Laplace equation subject to prescribed boundary 
conditions. Either approach leads to identical series representations of the 
distribution of electrical potential in tiie layers. Theoretical and experimental 
results involving the use of the derived formulas are presented in the form of 
curves, from which it is observed that the potential distribution changes in such 
a manner as to reveal the approximate position of the iiitorfacc. Also theoretical 
curves of interdrill hole resistance plotted against dev)th for various ratios of 
overburden resistivity to lower layer resistivity can be used to obtain the approxi- 
mate depth of the interface. At depths suflBdently remote from the overburden, 
the influence of the upper layer becomes small and simpler formulas can be used. 

It is important in resistivity measurements that the sink and source be of equal 
magnitude and that an infinite piano bisecting the region of exploration be the 
cquipotential face ot sero value. — G, H, and /. Z. 

11S33. Lipskaia, N. V. The pattern of the electric field produced by a point 
source as observed on the earth's surface near a buried conductive sphere, 
(in Russian): Akad. Nauk SSSR Isv., ser. geog. i geofis., vol. 13, no. 5, 
pp. 409-427, 1949. 

The common practice in electrical surveying, when calculating the intenmty of 
anomalies caused by underground bodies, of allowing for the influence of the 
ear&'s surface by doubling the anomaly calculated for an infinite space results 

in serious errors when the depth of tlie disturbing body is small. An accurate 
solution when the inhomogeneity is spherical and has a very high conductivity 
as compared with that of the surrounding medium is obtained by tlio method of 
electric images, successively applied. The solution is given as three consecutive 
approximations of increasing accuracy. The convergence of the approximations 
is proven. The point electrode as the source of the electric field was chosen 
because the solution can be easily extended to the problem of linear electrodes or 
to combinations of several point electrodes. 

Hie method suggested by B. Riemann for a more general problem of two elec- 
trically charged bodies, placed in any relative position has been followed. From 
the general formula particular solutions were derived and numerical values com- 
puted for four depths of the disturbing sphere. The results are presented in the 
form of graphs. From these equipotential lines on the earth's surface are traced. 
Finally the apparent resistivity of the ground is calculated and the results are 
compared with the data determined by A. S, Semenov and later experimentally 
chedLcd by him on a model. The values are in good agreement with the theoret- 
ically accurate results, beginning with the third approximation. The first ap« 
proximation, often made in practical work, can result in an error of as much as 
40 percent, if the depth of the disturbing body is not great. — S, T. V. 

11834. Petrucci, G. L'importanza della rappresentazione dell' andamento del 
eampo elettrico nella prospezione con il metodo dei potenaiali natural! 
[Importance of the analysis of the variation of the electrical field in 
prospecting by the self-potential method]: Riv. Geomin., vol. 9, no. 
2, pp. 88-88» 1948. 

The self-poiential method is based on the fact that many kinds of ore depqsits, 
ancli as iron, lead, copper, and graphite generate by oxidation electrical cuirentt 
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in the ground. But electrical currents can also be produced by decomposition of 
the suROunding zoeks or by oontaet of geological formations of different ehamical 
oompooition oaiudng very similar variations of the electrical potential on the 
surface. Further with stratified ore deposits the self-potential method does not 
allow a clear geological interpretation. 

If instead of tracing the sfilf-potential diagram, the curve of the variation of 
the electrical field along the same profile is constructed, it becomes possible to 
discover stratified deposits because the intensity of the electric field at a point 
represents practically the rate of variation of the potential per meter, whereas the 
potential at the same point is the result of the algebraic summation of all the 
varisltions along the profile from the point of departure. Electrical field intensity 
is determined by the electrical conditions in the immediate vicinity of the point, 
the potential is the final result of all preceding points. Several curves of the 
electrical field and of the potential obtained when prospecting for stratified an- 
thracites are reproduced. Parallel analysis of these curves shows the advantages 
of using the curve for the electrical field, as it is more accentuated and more 
sensitive to local influences. — S. T. V. 

11885. Calhouni J. C, Jr. Corrdation .of formation-resistivity factor irith 
porosity: Oil and Gas Jour., vol. 48, no. 26, p. 95, 1949. 

For a porous body, containing only straight parallel capillaries in which the 
resistivity is measured with electrodes placed at the ends of the sjrstem, the equa- 
tion iP=pw/pi» — 1/* is derived, where F is the resistivity factor, * the porosity,, 
po) is the resistivity of section when fully saturated with a saline solution, and 
p„ the resistivity of the saline solution itself. However, the general formula for 
any shape of capillaries is F=*~™, in which m depends upon the amount of cemen- 
tation, and usually ranges between 1.3 and 2.5. Thus material of ordinary po- 
rosity cannot be expected to conduct electricity in direct proportion to the volume 
of conducting fluid it contains but will be something less than this maximum be- 
cause of the irregular pore geometry, with the exponent m being the measure of 
this irregularity. Graphs of log F« — m log are given for values of m ranging 
from 1.0 to 2.O.— K. 8, 

11836. Kruger, F. C. and Lacy, W. C. Geological explanation of geophysical 
anomalies near Cerro de Pasco, Peru: Boon. Geology, vol. 44, no. 6, pp. 
485-491, 1949. 

Spontaneous polarization and resistivity surveys of an area containing scattered 
outcrops of gossan at Venmicocha on the northwest side of the Cerro de Pasco 
vent indicated two conspicuous anomalies. Diamond drilling in the area yielded 
little or no sulfides, so a petrologic study of the cores was undertaken. SimilaritieB 

in outlines of the spontaneous polarization equipotentials and the distribution of 

alunite and of the resistivity survey and the distribution of quartz suggest a cause- 
effect relationship. It is suggested that a body of sulfides that existed above the 
present surface was removed by erosion and glaciation leaving only the under- 
lying portion of its halo of alteration. — S. T. V, 

11887. Metager, A. A. T. Contributions Ik I'^tude 61eetrique des depots quater> 
mures [Contributions to the question of dectrio exploration of Quater- 
nary depositsl: G^ol. Finlande BulL no. 144, pp. 8-8, 1949. 

Procedures used in the determination of the thickness of unconsolidated for- 
mations overlying "crystallophylien" horizons by electrical methods are described. 
It is necessary to distinguish between the moraines formed during glaciation and 
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the deposits of sand, clay, or gravel of postglacial origin. The resistivity of these 
sediments is determined by their water content and mineralization, the water con« 
tent being highest in the clay deposits and sometimes completely lacking in gravel 
and sand dq[x»it8. The potentialHlrop vatio method was used with alternating 
eurrent of 200 herts frequency, produced by a small gasoline motor coupled to a 
geneiator, or by an oscillator. In resistivity measuittttients Weaner's scheme 
was usually employed with very short electrode separation, never exceeding one 
tenth of the supposed thickness of the formation. A report on such measurements 
made on different terrain and in dilferent regions of Finland is presented and the 
results are reproduced in graphs and charts. These findings were in many cases 
checked by drilling and consequent electrical logging of the drill holes. The 
results of the Metrical measurements were quite satisfactory. — 8. T. V, 

11838. Perret, W. "R. Electrical resistivity exploration as a complement to boring 

in deep alluvial deposits: Intoniat. Conference on Soil Mechanics and 
Foundation Engineering, 2d, Rotterdam 1948, Proc, vol. 7, pp. 80-84, 1949. 

Electrical resistivity surveys were made to delineate the subsurface structure 
along the levees on the east bank of the Mississippi River, and especially to deter- 
mine the interface between the younger alluvial deposits and the Tertiary marine 
clay which underlies the low^ Mississippi Valley. Resistivity-deiith measure- 
ments using the Wenner configuration were made at 1,000 foot intervals and Uie 
depth to the Tertiary day was determined at 194 places. This determination was 
hssed on the fact that clays in which permeability is low and soluble minerals 
are prevalent have high conductivity, whereas clean river sands have low conduc- 
tivity. Interpretation of the measurements was by the curve-matching method, 
using two- and three-layer standard curves. The results of check tests by borings 
agreed with the data obtained from electrical measurements within 3.5 percent.^ 
8. T. V. 

11839. Fritsch, Volker. Mitteilung fiber einige in dem letzten Jahren durchge- 

fiihrte Untersuchungen auf dem Gebiete der Funkgeologie [Note on 
some recent investigations by the radio wave method]: Schweizer. min. 
pet. Mitt, vol. 29, no. 1, pp. 19-42, 1949. 

Geophysical investigations by the radio wave method in exploration for coal, 
potassium, and iron ores and studies of geological structure around dam sites 
ire reviewed. 

Rsdio waves of different frequencies have been used, their transmission through 
the ground measured, and the damphig capacity of different geological fonna- 

tions observed as a function of the resistivity and dielectrio constant. Trans- 

missibility of the ground near potassium mines in Germany was found especially 
great, being 14 kilometers for a frequency of 3,000 kilohertz with a transmitter 
of only 15 watts. For other formations this transmissibility is smaller, but meas- 
urable in kilometers for those not containing too much water. The method is 
especially well adapted for hydrologies exploration. With capacity substituted 
the method has been successfully used for de^ sounding. For shallow lajrera 
resistivity measurements with very high fteqasaiey were used and special equip* 
meat developed for this ptilrpose.— 7*. V, 

RADIOACTIVE METHODS 

11840. Western Miner. New use for Geiger counter: vol. 22, no. 8, p. 96, 1949.. 

Progress in the adaptation of the Geiger-Miiller counter to prospecting for 
radioactive minerals Ls reported. New techniques in constructing electronic cir- 
cuits have made possible the design of portable models weighing 6 to 11 pounds- 
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and a pocket model weighing 1 pound. A counter has also been designed whidi 
can be lowered in a drill hole on a cable over 1,000 feet long without interferenoe 
with the voltage pulse of the Gr-M tube. — V. 8. 

11841. Aliverti, Giuseppina. Consideraeioni, sui metodi di misura delta radio- 

attivita in uso nella prospesione geofisica (Methods of imdioaetivity 
measurement in geophjrsical prospecting]: Riv. Geonun., vol. 10, no. 1, 
pp. 13-16, 1949. 

Radioactive methods used in prospecting for oil, in exploration of geological 
structures, and in searching for radioactive' minerals are reviewed. Included also 

are methods for measuring the radioactivity of soil for K** content. Results of 
the radioactivity determinations of different .minerals and rock formations are 

given. The possibility is montioned of using the secondary radiation, induced 
by an initial neutron irradiation of the rock, in prospecting for iii;itit!;anese, gold, 
tungsten, copper, arsenic, sodium, potassium, and phosphorus. — T. V. 

11842. Marcuse, H. Uranium — Mineral of the future: Min. Geol. Jour., vol. 3, 

no. 6, pp. 7-8, 1949. 

This is a resume of a booklet prepared by the Australian Commonwealth 
Bureau of Mineral Resources for guidance of prospectors for radioactive minends 
in Australia. — S. T, V. 

wxLL Looonro 

11843. Doll, H. G., Legrand, J. C, and Stratton, E. F. Electric logging systems 

[in English and Spanish]: Petroteo Interamerioano, vol. 7, no. 12, pp. 
66-71, 1949. 

Factors affecting resistivity logging of bore holes are pointed out briefly, and 
the operation and suitable application of the single-electrode and the four-electrode 
<normal and lateral) systems are eiqtlained and illustrated by diagrams. Usually, 
two diflferent arrangements are run in the same hole to obtain complete data, 
■as some of them are more adequate than others for thin or thick strata, for small 
•or great mud invasion, and for shallow or deep investigation. — V, 8. 

11844. Stick, J. C. Jr., Baker, J. S., and Norelius, R. O. New electrical logging 

techniques in Gattfomia: Tomorrow's Tools Today, vol. 13, no. 2, pp. 
17-21, 1947. 

Difficulty in interpreting electrical resistivity logs iti California oil fields, where 
formation waters sometimes have a high and fluctuating resistivity, may be over- 
come by estimating the water saturation of sand formations in wells from log curves 
•of mud invasion, the idea being that water-saturated sand has a higher perme- 
ability to such invasion than sand containing oil. The resistivity of the mud is 
lowered at the time of drilling by suitable treatment to a value below that of 
formation water. The lateral depth of invasion is determined by a series of 
•shallow-penetration resistivity logs progressively increasing tlie penetration depth 
until a measurement is made of the uncontaminated formation. The sections of 
logs with a resistiTity suflficiently high to indicate possible oil sand are then 
•examined to determine whether the resistivity recorded by the shallowest curves 
has been reduced by penetration of the mud filtrate. If this resistivity has not 
been reduced, the sand is likely to contain oil. Sands selected as promising must 
be further graded by comparing their true resistivities to eliukinate those whieh 
may be silts. — V. 8. 
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11845. Wyllie, M. R. J. Statistical stud.y of accuracy of some connate-water 

resistivity determinations made from self-potential log data: Am. Assoo* 
Petroleum Geologists Bull., vol. 33, no. 11, pp. 1892-1900, 1949. 

The usefulnoss and linutations of self-potential logs for determining connate- 
wator resistivity are shown by statistical comparison betwoen 39 values computed 
from routine logs of Illinois, Oklahoma, and Kentucky oil tields and the measured 
resistivities. In general, the theoretical interpretation of the electrochemical 
e. m. f. gives correct connate-water resistivities only for self-potential kicks 
referring to thick, relatively low-iesistiyity formations and those witli little shale 
ioterbedding. Ck>mputed resistivities average somewhat too high for grossly 
pointed or very serrated self-potential kicks. Significant correlation was found 
between the magnitude of the errors and the resistivities of Aquagel muds used 
in logging. No significant relation was found between the errors and the salinity 
of the connate-waters studied. No satisfactory explanation has been found for 
the abnormally low computed resistivities in the AlcClosky producing zone. — 
M. C. K. 

11S46. Mercier, V. J. Well logging in limestone areas, radioactive vs. electrical: 
Tomorrow's Tools Today, vol. 13, no. 1, pp. 4-7, 1047. 

The advantages and limitations of radioactive and electrical logs of wells in 
limestone are discussed briefly with respect to the nature of strata, detection of 

oil or gas, persistence of vertical variations laterally to ]irovide good correlations, 
suitability for variou.s l)ore-hole conditions, locations of porous strata, economy 
of operation, and simplicit\- of interi)retation. Radioactive logging is a})par- 
ently more versatile and generally more usable than electrical logging in lime- 
stone areas. — V. S. 

11847. Tiratsoo, E. N. Radioactivity well logging: Petroleum, vol. 11, no. 1, 

pp. 2-6, 26, 1948. 

The nature of radioactivity is explained. The theory and practice of gamma-' 
ray and neutron logging of wells are discussed and iUu^rated by examples of log 
curves, and useful applications of logs are listed. — V. S. 

11848. Faul, Henry, Tittle, 0. W., and Goodman, Clark. Neutron log^iuj^ of 

drill holes [abstract]: Geol. Soc. America Bull., vol. 60, no. 12, pt. 2, 
pp. 1886-1887, 1949. 

Distribution of thermal and indium resonance neutrons and ititensity of second- 
sry gamma radiation have been measured in continuous media and in simulated 
drill holes, cased and uncased, empty and water-filled. Water, barite-drilling 
mad, wateivsaturated sand, moist sand, and brine-saturated sand weie investi- 
gated. Neutron distributions in water and drilling mud (density 1.4) are nearly 
identical. 

In a fi-inch well, the intensity of neutron-capture gamma rays increases with 
hydrogen content at points within 10 inches of the neutron source and decreases 
at more distant points. Absolute gannna intensity is ^:r('atly reduced by intro- 
duction of nonhydrogenous absorbers (as lead and boron) between logging probe 
and formation. The slope of logarithmic intensity against dtotanee remains 
virtually constant. It changes with the hydro^^n content of the formation and 
(tfen a means of quantitatively estimating porosity behind casing despite extran- 
eous absoiption. Hydrogeneous material between probe and rock increases the 
slope. Two or three inches of mud seriously impairs the sensitivity. — Af. C. B. 
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11840. Tittle, C. W., Goodman, Clark, and Faul, Henry. Nuclear ladiations in 
well logging [abstract]: Geol. Soc. America Bull., vol. 60, no. 12, pt. 2, 
pp. 1923-1924, 1949. 

Af^lications and limitationB of radioactivity-logging techniques have been 
defined largely by experience. Laboratory studies are now being made of the 
slowing down and diffusion of neutrons, the production and ab.sorption of gamnia 
rays from inelastic scattering atid radiative capture of neutrons, and the distribu- 
tion and absorption of neutrons and of gamma rays under conditions simulating 
Gpcmiikm. It is tentatively eoneluded tliAt the poesibilities and limitations 
•of present logging techniques can be established; that increased knowledge of 
subsurface conditions should result from improvements in present operating 
procedures; and that neutron flux measurements, when made simultaneously at 
•several points along the axis of the drill hole in the vicinity of a porous formation, 
can, under favorable conditions, distinguish between oil (and/or fresh water) and 
flalt water— itf, C. R. 

11860. Bush, R. E. Radioactivity well log interpretation in the East Texas 

Field: Tomorrow's Toob Today, voL 18, no. 2, pp. 13-16, 1947. 

Gamma-ray and neutron logs in the East Texas Field may aid the reworking 
wells flooded by the water drive for maintenance of ressrvoir pressure. Three 
generalised cross sections from west to east show that the Eagleford shale is 

pinched out against the Austin chalk half way across the field and that the pro- 
ducing Woodbine sand is directly below them. Advantageously, the Eagleford 
shale registers high radioactive intensities, the top of the Austin chalk is marked 
by a distinct break in these intensities, and the Woodbine sand gives low values. 
However, the producing sand is broken by non-continuous shale lenses, as shown 
•on a north to south section, and logging is essential in every well reworked. 
Examples are giv«i of the use of logs in plug-back and deepening operations and 
-of gamma-ray neutron logging in a cased-in well. Combined logging is found 
4idvantageous because the neutron curve gives lugh values for chalk, indicates 
fluid-bearing portions of the sands, defines bottom of casing and top of liner, and 
singles out washed-out shale sections. — V, S. 

11861. Bush, R. E., and Campbell, J. L. P. Limestone completions through 

radioactivity logs: Tomorrow's Tools Today, vol. 14, no. 1, pp. 4-9, 
1948. 

Six examples of interpretation of eleotrieal and radioactivity logs in the lime- 
■stone and sandstone areas of eastern Texas, northern Louisiana, and Arkansas 
show the advantages of combining these logs for oil-well completions. A low 
neutron value indicates fluid without differentiating between salt water, fredi 

w»ter, and oil, whereas low resistivity usually signifies salt water, so that a zone 
with a low neutron value and high resistivity may contain oil, but a zone with high 
neutron and resistivity values is likely to be dense. Similarly, a self-potential 
Jog alone may be insuflicient to distinguish between pKDrous limestone and sand- 
stone, and resistivity indications of oil or gas in limestone, used singly, may be 
obscured by the effects of a dense cap or intermediate streaks. The combination 
of the two logs tends also to reduce errors in measurements of depth of formation.— 
V.8. 
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11852. Campbell, J. L. P., And Winter, A. B. Dry gas aand location by neutron 

logs: Tomorrow's IVmls Today, vol. 18, no. 1, pp. 22-28, 31, 1947. 

Dry gas sands have recentiy been found to appew as high intensities on the 
gamma ray eurve In many areas. Examples of logs illustrate detection of these 

sands from high neutron values in a faulted area, a Woodbine sand, and a salt 

dome. The best indications are obtainod when the fluid content of the gas sand 
is less than one gallon of gasoline per 1,000 cubic feet, as wetter sands register 
insufficiently distinctive neutron intensities. A limiting factor in detection is the 
water trapped during well-cementing and completion operations because its 
inyasion of formations may cause vMiations of log values. — V, S. 

11853. Mercier, V. J. Radioactivity logs don a "new look": Tomorrow's Tools 

Today, vol. 14, no. 1, pp. 30-32, 1948. 

Two types of new forms for radioactivity logging have been developed to meet 
apeelfic requirements of different localities and take account of advancing tech* 

niqiies. They may be used for recording the gamma-ray curve, the neutron curve, 
or both curves on a combination log, and are suitable for use at a scale of 1 inch 
per 100 feet, 2 inches per 100 feet, and 5 inches per 100 feet. The form entries 
deserving note are discussed, and examples are given of a combination log typical 
cf the Gulf Coast and of the midr<7onthient region. — V. 8. 

11854. Noielius, R. G. Improved radioactivity logging for California: Tomor- 

row's Tools Today, vol. 13, no. 3, pp. 11-13, 1947. 

Relatively unsatisfactory radioactivity logs in California are found to be due 
to a lower general level of radioactivity than in rocks of the Gulf Coast and the 
mid-Continent, and a smaller contrast in radioactivity between formations. To 
offset this the speed of logging has been reduced to increase the time for which 
emission is averaged at each point, and the sensitivity of equipment has been 
increased by using longer or larger ionization chambers. Both measures improve 
directly the log's aceuiaey because the deflection of the reoording pen is directly 
proportional to both the number and intensity of gamma rays passing through 
the ionizati<m ehamber per second. Curves show the decline in the percentage of 
meaningless variations with an increase in the number of the gamma tajb counted. 
The improved logs obtained with new instruments and suitable logging speeds 
are shown. These logs are now comparable in accuracy to logs in other regions.— 
V.S. 

11855. Woodward, M. E. Oil wells with new life through radioaetivity logs^ 

Tomorrow's Tools Today, voL 13, no. 8, pp. 18-19, 84, 1947.. 

The usefulness of radioaetivity logs in work-4>ver operations Is illustrated by 
their applieation in the Government Wells Field of south Texas, discovered in 1928 
and originally worked on the basis of drillers' logs and core information. The 

field has produced primarily from the Government Wells sand at an average depth 
of 2,200 feet, and work-over operations involve the Cole sands at about 1,580 
to 1,850 feet. The sands themselves are low in radioactivity, but the contaminat- 
ing shales and their components — ash, silt, and organic material — register moder- 
ate to high values on logs, making correlations possible. The logs of 4 wells are 
d iae u —e d in connection with plug baok operations performed with their aid, and 
eamples'of log eurvee ate shown. — V. & 
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11856. Carlson, R. F. Portable mud-logging equipment in Eilc City fieid: OH 

and Gas Jour., voL 48, no. 20, pp. 08-69, 1949. 

TraUer-borne mud-logging equipment, including a fluoreeoenoe-meaBuring 

device, a drilling-time indicator, and a gas analyzer, used in the Elk City oil field, 
Oklahoma, furnishes general daily reports on formations penetrated in a well and 
detailed summaries of lithology, mud history, })it record, drilling rate, and oil and 
gas content of the mud and cuttings. In the gas analyzer air is forced through 
thoroughly mixed cuttings antl any i)icked-up gas is carried over an ignition ele- 
ment which is an arm of a Wheatstoue bridge. Burning of a combustible gas 
heats the elements and unbalances the bridge by a change of resistance, thus 
registering on a galvanometer the amount of gas present. A change of voltage 
across the bridge controls the temperature of the element and permits distinguish* 
ing between gases by their ignition temperatures. — V. S, 

11857. Nichols, P. B. Geolograi)h aids drilHng operations [in Knglisli and Span- 

ish]: Petroleo Interamerica.no, vol. 7, no. 8, pp. 12 43, 1040. 

The geolograph is an automatic recorder of the rales of penetration of the bit 
during rotary drilling of wells. It traces a continuous log on a 24-hour stn]>- 
chart divided into 1- or 2-ininute divisions, indicating by a ^»eparate line the length 
of time necessary to drill each successive foot. The construction and uses of the 
instrument are described. The geolograph can serve for determining formation 
tops, thicknesses of beds, zones of porosity in limes and dolomites, packer points 
in drillHStem ti sting, and other drilling factors. The drilling-rate curve has been 
found often closely to parallel the self potential of the electric log. — K. S. 

TECHNICAL AIDS 

11858. Aslakson, C. I. Velocity of electromagnetic waves: Nature, vol. 164^ 

no. 4173, pp. 711-712, 1949. 

The vdocity of propagation of ultra-high-frequency radio waves, used in geo- 
detic measurements by shoran, has been determined as 299.792 km./sec. This 
value is close to those recently found by Essen, Bergstrand, and Jones and Corn- 
ford, but different from the generally accepted value of 299.776 km./sec. of 

Anderson and others. The minimum sum distances between the two ground 
stations were determined analytically as an aircraft flew across the line between 
the stations. The velocity assumed in the design of the shoran computer was 
299.776 km./sec, and 47 lines were measured, varying from 67 to 367 miles in 
length. The actual velocity was determined in two ways. The first was based 
on a comparison of 6 shoran-measured distances with proper values of U. S. Coast 
and Geodetic Survey triangulations and the calculation of increments to the ss- 
sumed computed velocity. In the second, the remaining 41 lines were adjusted by 
a method of least squares, introducing a multiplier for determining the ratio of the 
increase in length of all these lines to produce the minimum necessary correction. 
Both methods gave the same value of velocity. — V. S. 

11859. Halliday, D. J. Geodetic measurements by radar: Nature, vol. 164, no. 

4180, pp. 1005-1006, 1949. 

The precision of geodetic measurements by radar was determined experimentally 
in Italy in 1945 by flying circular arcs at attitudes from 10,000 to 15,000feet, 
centered upon a groimd radar beacon, while recording the distance from a second 
beacon at regular intervals of 1 to 2 seconds, and then computing the geodetic 
distance between the two beacons from the radius of the arc and the minimum 
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TMorded distance from the beacon. Calculationa included oonections for altitude 

and for rtf Faction. Comparison with measurements by triangulation showed the 
radar determinations to be accurate within 1 part in 25.000 and 1 part in 30,000 in 
the two tests. Limited accuracy is attributed to lack of knowledge concerning 
variations in refraction and hence in velocity of wave propagation — V. S, 

11860. Mott, P. G. Aerial surveying, applications in petroleum exploration and 

exploitation, pts. 1-2: Petroleum, voL 11, no. 9, pp. 197-201, 203, now 
10, pp. 231-233, 1948. 

Applications ot aerophotogeology to petroleum exploration in undeveloped areas, 
IHoduetion of contoured maps by photo'gnunmetrio methods for geologic mapping^ 
sod reconnaissance work for exploitation purposes are described. — V, 8. 

11861. Western Miner. Aerial survey: vol. 22, no. 10, pp. 77-79, 1949. 

The procedures of mapping from aerial photographs, their advantages, accuracvt 
instruments used, climatic conditions, operation of the liausch and Lomb Multi- 
plex stereoprojection unit and applications to geologic surveying are outlined. — 
V. 

11862. Haskell, N. A. A substitution method for the absolute calibration d 

vibration pick-ups: Geophysics, vol. 14, no. 4, pp. 558^561, 1949. 

A method cf calibration similar to that used in acoustic measurements in fluid 
media may be used for electro-mechanical devices intended to measure the vibra- 
tions of a solid medium. The relations between input and output currents and 
voltages in four-terminal networks of bilateral impedances make it possible to 
derive a relation between the velocity response of a reversible vibration pick-up 
and the velocity output when used as a source of mechanical vibrations. Any 
vibration pick-up may be calibrated in absolute terms as a function of frequency 
by purely electrical measurements (input current and output voltage) made on 
the given pick-up, an auxiliary reversible pick-up, and a variable frequency 
driver. — Af . C. R. 

11863. Striplinp;, A. A., Eroding, R. A,, and Wilhclm, E. S, Elevation surveying 

by precision barometric means: Geophysics, vol. 14, no. 4, pp. 543-557, 
1949. 

A barometer of high sensitivity designed for use as an elevation meter is de- 
scribed. Changes in atmospheric pressure corresponding to changes in elevation 
are measured by measuring the changes in volume of au isothermal gas chamber 
required to maintain the chamber at atmospheric pressure. Changes equivalent 
to devation differences of 0.1 foot are detectable. Two field techniques are de- 
scribed, and a typical survey around an 8-mile loop of 18 stations is presented in 
which the closure is 1.2 feet, and the average error is 0.8 foot. — M, C. R, 

11864. Powell, C. Iladio aids to oil exploration; Petroleum, vol. 12, no. 12, pp« 

30.S-310, 312, 1949. 

Ill the Decca Navigator or (JM method of radio position fixing, a chain of three 
or four transmitters is set up at known points on the earth's surface and a receiver 
and special map with lines of constant phase difference are carried by the ship, 
plane, or vehicle using the chain. The method was originally developed for the 
British Admiralty during the Second World War. — V, S, 
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11865. World Petroleum. New system aids marine Burveys: Vol. 19, no. 7» 

pp. 66-67, 1948. 

The radio system of long-range accuracy surveying (Ix)rac), developed by J. E. 
Hawkins for marine seismic exploration, is operated with the use of two trans- 
mitting stations on land and two receiver sets and phase meters with countm 
on the survey boat. Position is determined by reading two counter dials and 
finding the intersection of two corresponding lines on a special chart plotted oo 
the looai taiap. Loiao operates oil medium frequencies requiring no special height 
in receiving antennas and is expected to permit reliable surveys up to distances 
of ICQ miles on sea and land.— F. 8. 

11866. Decgan, C. J. Helicopters now routine in oil exploration: Oil and Gas 

Jour., vol. 48, no. 31, pp. 79-81, 1949. 

The use of helicopters in seismic and gravity exploration for oil is described. 
It is reported that 1,334 gravity stations have been occupied in a month with an 
average of 21.4 flying days. To speed location of ground positions, experiments 
are being made on the development of a lightweight shoran set. — V, S, 

11867. Frank, Marco. Nuovo sistema di facsimile [New method of reproduction]: 

Annali Geofis., vol. 2, no. 4, pp. 532-544^ ld49. 

A new apparatus for reproducing graphs, meteorological data, seismograms, 
and similar material has been built on an electromechanical principle. Among 
its advantages are the immediate visibility of the material without photographic 
processes, and the ability to produce several copies simultaneously. The fre- 
quency modulation of the carrier wave may be as high as 3,500 cycles per second. 
Transmission of signals may be either by telegraph line or radio. A detailed 
descri ption of tiie apparatus, induding eight wiring diagrams and six picture^^ 
is given.— iS. T, V. 

PATENTS 

MAQNETIC METHODS 

118G8. Biagnetic field angular gradientometer. James H. Stein, Toms River» 
N. J.: U. 8. patent 2,490,102, issued December 6, 1049. 

A device for measuring, in one operation, the angular gradient between two 
selected magnetic field components, said device comprising a rigid support having 
two magnetometers mounted at opposite ends thereon; an indicator having a 

rotatablc circular scale mounted on its axis and a pointer mounted concentric 
to the axis of said scale; a corjtrol means associated with one of said magnetometers 
for aligning said magnetometer and said scale of said indicator in response to data 
therefrom, and means associated with the other of said magnetometers for align- 
ing said other magnetometer and said pointer of said indicator in response to data 
therefrom. Claims allowed, 6. 

11869. Magnetometer. Jacob H. Rubenstein, Buffalo, N. Y.: U. S. patent 
2,493,779, issued January 10, 1950. 

In a magnetometer having a pair of longitudinally spaced antenna members 
having high permeabilitj' and concentrating an external magnetic field in the 
space therebetween to provide oppositely polarized opposed ends, and a member 
for indicating changes in said field, the combination therewith of incatLS actuating 
said indicating member in response to said changes, comprising a vane of msgne- 
tisable material pivoted at one side and having its fne side interposed between 
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said opposed ends of said anteniui mwnbera, and a permanent magnet fixed to the 
pivoted side of said vane and arranged outside of said gap and polarizing said 

vane whereby said vane is swung toward one or the other of said opposed ends of 
said antenna membere in response to changes in polarity thereof. Claims allowed, 4. 

11870. Method and apparatus for determining magnetic properties of well eores. 

Henry N. Herriek, Berkeley, and William M. Schaufelbeiger, Whittler, 
Calif., assignors to California Research Cor]x, San Francisco, Calif., a 
eoiporation of Delaware: U. S. patent 2,500,680, issued Mareh 14, 1950. 

The method of determining the relation between the asimuthal relation of a 

predetermined point on the surface of a well core which is asymmetrically mag- 
netized in an unknown direction, and the N-S magnetic axis of said core, compris- 
ing the steps of placing said core adjacent one of a pair of similar longitudinally 
aligned oppositely connected coils, rotating said coils about their longitudinal 
axis substantially at right angles to the approximate direction of the magnetic 
axis of said core, determining values of potential induced in said nearest coil at 
various asimuthal positions of said oore, and observing the angular relation be> 
tveen those potential values whieh indicate the actual N-S magnetic axis and 
the said predetermined point on the surface of said oore whereby its original 
position in the earth may be determined. Claims allowed, 2. 

SEISMIC METHODS 

11871. Apparatus for seismic prospecting. Raymond U. McKinn^, Nowata^ 

Okla., assignor, by mesne assignments, to Seismograph Service Corp., 
Tulsa, Okla., a corporation of Delawaie: U. S. patent 2,490,461, issued 
December 6, 1949. 

Seismic prospecting apparatus comprising shot point and recorder stations in 

spaced relationship, a source of elastic waves at said shot point station, means 
at said shot point station for energizing said source, means for driving a record 
strip at said recorder, means including a timing motor for recording on said record 
strip spaced timing lines, means for recording on said record strip the instant of 
ereation of said elastic waves, a first relay at said recorder station for controlling 
the operation oi said first-mentioned means, adjustable means associated with 
isid timing motor for periodically energising said first relay in response to rotation 
of said timing motor, a second relay for preventing the enei^ization of said first 
relay until said means for driving said record strip is energized, and means for 
adjusting said adjustable means so that the instant of creation of said elastic 
waves as recorded on said record strip coincides exactly with one of said timing 
lines produced on said record strip. Claims allowed, 10. 

11872. Hydrophone. Eugene Morten, Houston, Tex., assignor to Shell Develop- 

ment Co., San Francisco, Calif., a corporation of Delaware: U. 8. patent 
2,490,695, issued December 6, 1949. 

An apparatus for use in underwater seismic survesrlng operations, said appa- 
ratus comprising a fiuid»tight housing having a cavity formed in the walls thneof, 
a resilient pressure responsive diaphragm closing said cavity in fluid-tight manner, 
a rod affixed .at one end to the center of said diaphragm substantially perpen- 
dicularly thereto, magnet means having an annular air gap mounted in said 
housing, a coil coaxially affixed to said rod near the free end thereof, spring 
means affixed to said bousing and the free end of said rod resiliently supporting 
said coil for axial motion in said gap, an axial passage in said magnet means 
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forming guide means surrounding said rod, there being a close clearance between 
saicJ passage and said rod to permit axial movement while substantially prevent- 
ing; transverse niovetncnt of said rod, whereby diaphragm deflections are traus- 
niitted to .said coil .solely in the direction of the axis of said rod, insulated con- 
ductor means passing through the walls of the casing and electrically connected 
to said eoU, a chamber in said housing, communication means between the cIiamlMr 
and the cavity in the housing wall, port means in said housing wall to said chamber, 
and expansible diaphragm means closing said port means. Claims allowed, 3. 

11873. Method and apparatus for detecting waves. Alexander Mcl^ean NicolsoQ, 

New York, N. Y.: U. S. patent 2,499,605, issued March 7, 1950. 

A method of investigating the characteristics of an inhomogeneous medium 
comprising, simultaneously propagating a plurality of wave front components 
through the medium from a common origin, disposing wave responsive means at 
at least two points on the surface of the mectium that are spaced apart with 
respect to the directions of propagation of two of said wave front components, 
obtaining indications of the order of arrival of said two wave front components 
at said respective wave responsive means, moving at least one of said wafs 
responsive means to difTerent points on the surface of said medium that are 
spaced apart from the other of said wave responsive means with respect to the 
directions of propagation of said two wave front components, and repeating said 
propagating and indicating obtaining steps while said one wave responsive means 
Ss located at said different points until a reversal in the order of arrival of said 
two wave front components at said respective wave responsive means occurs. 
Claims allowed, 8. 

11874. Testing device for seismic signal apparatus. James E. Hawkins, Tulsa, i 

Okla., assignor to Seismograph Service Corp., Tulsa, Okia., a corpora- 
tion of Delaware: U. S. patent 2,493,684, issued January 3, 1950. 

The method of testing a seismic wave amplifier equipped with gain control 
facilities, which comprises generating a seismic wave train in the earth, detecting 
eaid wave train, distorting the relative amplitudes of the different components ' 
of said wave train, generating a signal representative of the degree of distortion 
of said different components of said wave train, synchronously recording said 
distorted wave train and said signal, synchronously reproducing said recorded 
wave train and said signal, varying the relative amplitudes of the components 
of said reproduced wave train in accordance with said reproduced signal, thereby ! 
substantially to eliminate the distortion of the relative amplitudes of the com- 
ponents of said wave train, impressing said reproduced wave train with the 
amplitude distortion eliminated therefrom upon said amplifier, and indicating 
the response of said amplifier to said wave train impressed thereon. Claims 
allowed, 12. 

11875. Seismograph gain control system. F]dwin J. Shimek, Dallas, Tex,, 

assignor, by mesne assignments, to Socony- Vacuum Oil Co., Inc., 
New York, N. Y., a corporation of New York: U. S. patent 2,495,390, 
issued January 24, 1950. 

A seismograph amplifier comprising a pair of vacuum tubes arranged in 
balanced circuit relation, grid-biasing means for applying between the respective 
signal grids and cathodes of said tubes a bias for operation of each tube at the 
same point on their respective characteristic curves, means including a resistor 
having a midportion connected to the cathodes of said tubes and the respective 
end portions connected to the signal grids of said tubes, a source of direct current 
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potm&tial oonneeted to the reqpeetive end portioiiB of said reoistor to biM said 
tubes respeetivdy in opposite senses and away from said point of said char- 
acteristic curves for raising the transmission level of seismic signals to a predeter- 
mined value by unVialancing said circuit relation, the output circuit of said 
vacuutn tul)0.s including a source of anode potential and a pair of similar resistors 
each coiuiectcd to one of the anodes of said vacuum tubes, a bridge circuit having 
a first diagonal capacitively connected to the anode sides of said similar resistors, 
said bridge having a second diagonal, one end of which is connected to ground, 
and means ineluding an amplifier having an input circuit connected to the other 
end of said second diagonal and responsive to output signals from said amplifier 
above a predetermined minimum level for applying a direct current biasing poten- 
tial in opposition to said source of direct current potential simultaneously to 
change the bias on said tubes in directions for operation of each nearer said point 
on said characteristic curves to control the amplitude of tlie output signals, said 
bridge being adjustable to balance out any ditlerencc in anode currents due 
to charaeteristie curves for the respective tubes of different amplitude. Claims^ 
allowed, 2. 

11876. Apparatus for recording time intervals. Arthur F. Hasbrook, San Antonio,. 

Tex., a.'^signor to Olive S. Petty, San Antonio, Tex.: U. S. patent 
2,496,392, issued February 7, 1950. 

In a system for marking timing indicia on seismic records and the like, the 
combination with devices responsive to electrical signal impulses for recording 
time lines on a record at inter\als determined by the period of said impulses, 
of a pulse source for generating a first series of electrical impulses at a predeter- 
mine frequokcy, electronic means responsive to said first series of impulses 
for Iterating a second series of impulses at a frequency which is a sub-multiple 
of the frequency ot said first series of impulses, and means impressing on said 
recording devices energy representative of both said first and second series 
of impulses to eflfect distinctive marking of time lines at intervals corresponding 
to the intervals between said second series of impulses. Claims allowed, 6. 

11877. Seismic exploration system for determination of strata dips. Alexander 

Wolf, Houston, Tex., assignor to Texaco Development Corp., New 
York, N. Y., a corporation of Delaware: U. S. patent 2,406,648, issued 
February 7, 1950. 

A method of seismic prospecting wherdn it is desired to record seismie wavea 
propagated to the surface at an angle to the vertical and to eliminate waves propa* 

gated to the surface at a different angle, which comprises positioning a pair of 
seismic wave detectors in separated relation at the earth's .surface, generating 
seismic waves at a point on the earth's surface, recording the outputs of said 
detectors in the form of jjarulU l opaque tracks on a moving film, the width of each 
track indicating the output of a detector at any instant, subsequently converting 
said tiaohs to electrical currents having amplitudes corresponding to a oharacteriS" 
tic of said traclc^ and measuring the difference in said currents. Claims allowed, 5. 

11878. Electromechanical transducer. Alfred L. W. Williams, Cleveland 

Heights, Ohio, assignor to the Brush Development ('o., Cleveland, 
Ohio, a corporation of Oliio: U. 8. patent 2,497,108, issued February 14, 
1950. 

An electromechanical transducer c()m|)rising: an elongated element of electro- 
mechanically sensitive dielectric material convoluted into a space the largest 
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dimensioii of whieh is a small fraction of the length measured along said elongated 
element to provide an electromechanical response significantly greater than that 
of an element of the same material and croesHsectional shape having a length 
equal to said largest dimension but having a straight configuration. Qaima 
aiiowed, 14. 

11879. Eleotromechanieftl traneduoer. Charles Revell Hcdden, deceased, late 

of Altadcna, Calif., by Cora E. Holden, executrix, Aitadena, Calif., 
assignor to William H. T. Holden, New York, N. Y.: U. S. patent 2, 
498,737, issued February 28, 1950. 

In a pie zo -electric transducer, a metallic housing comprising two sections, a 
plate of piezo-electric material yieldingly clamped between said sections, annular 
grooves on both sides of said plate circumscribing a central area thereof and 
increasing the freedom of movement of said central area with respect to the re- 
mainder of said plate, a plurality of discnshaped piezo-eiectric members of sub- 
stantially ictemtiMl dimensjons and pieio-eleetric properties staeked upon eseh 
other and in oontaet with one side of said eircumseribed area of said plate, a 
ienninating pieso-^eetrie disc in eontaot with said stack of discs of substantiidly 
the same diameter and piezo-electric properties, but one half the thickness of 
said first-named discs, an electrically conducting coating completely surrounding 
said terminating disc, an electrode yieldingly engaging said condnctMig coating, a 
source of high-frequency energy having two terminals, conductors connecting one 
of said terminals to said electrode and the other of said terminals to said metallic 
housing, means for circulating an electric conductive cooling and insulating fluid 
in and about the section of said housing containing said discs, and means for 
circulating a fluid to be treated in and about the other section of said housing. 
Claims allowed, 86. 

11880. Couphng means for seismometers. Floyd J. Williams, Dallas, Tex., as- 

signor to Geophysical Service, Inc., Dallas, Tex., a corporation of 
Delaware: U. S. patent 2,501,558, issued March 21, 1950. 

A seismometer including a transformer core at least part of which lies outside 
of the seismometer case, a winding on the transformer core connected to receive 
electrical signals from the seismometer, and a removable portion in the transformer 
core outside of the seismometer case and adapted to be removed and replaced to 
permit the insertion and removal of a secondary winding on the transformer core. 
Claims aiiowed, 4. 

SADIOAOTIVB XBTHOD8 

11881. Method 'and apparatus for producing neutrons. Winfield W. Salisbuiy, 

Cedar Rapids, Iowa, assignor to Collins Radio Co., Cedar Rapids, Iowa, 
a corporation of Iowa: U. S. patent 2,489,43^ issued November 29, 1949. 

Apparatus for generating neutrons comprising, an evacuated receptacle having 
a wall portion thereof formed of a metal which when heated is pervious to deu- 
terium, means to apply deuterium to the surface of said wall portion which is 

external to said receptacle, means to heat said wall portion to render it pervious 
and to cause said deuterium to appear at the surface of said wall portion which is 
interior of said receptacle, and an electrode system within said receptacle for 
ionizing deuterium which seeps through said wall portion and for accelerating the 
deuterium ions into high velocity collision with said deuterium and thereby to 
produce neutrons. Claims allowed, 15. 



Digitized by Google 



PATBMTB 



11888. Badiation ooimter tube. Frank E. Dudley, Philadelphia^ Pa.: U. 8. 
patent 2,489,627, isBuad November 29, 1949. 

In a radiation counter tube, a tubular dectrode having internal equidistant 
flpaeed Icmgitudinal ribs of arcuate croes section, a central eleetrode extending 
longitudinally through the tubular deotrode and an envelope surrounding the 
electrodes. Claims allowed, 6. 

11883. Radiation detecting apparatus. Albert Ghiorso, Berkeley, Calif., and 

Carroll M. Gordon, San Pablo, Calif., assignors to the United States of 
America as represented by the United States Atomic Eneigy Commis- 
sion: U. 8. patent 2,490,298^ issued December 6^ 1949. 

In combination, radiation detecting means including an electrode, a stationary 
chamber, a plate detaohably affixed to said chamber and adapted to support said 
means as a unit, thereby to position the electrode within said chamber, gas supply 
means connected to said chunber, a material transfer compartment spaced from 

said chamber, a passageway connecting said chamber and compartment, a mov- 
able sealing member adapted to establish a seal between said compartment and 
said passageway and a movable cover for said compartment. Claims allowed, 16. 

11884. Voltage control and stabilising droults. Gerhard Hersog, Houston, Tez., 

assignor to The Texas Co., New York, N. Y., a corporation of Delaware: 
U. 8. patent 2,493,535, issued January 3, 1950. 

The method of detecting radiation wherein an instrument capable of detecting 
radiations encounters regions of varying temperature which comprises impressii^ 
a direct current potential on an electrode of a radiation detector of the counter 

type to yield current pulses, as a result of radiations, and varying the potential 
impressed on the electrodes of said detector directly as a function of the tempera- 
ture encountered by said detector, thereby maintaining detector in effective 
operating condition. Claims allowed, 4. 

11885. Radiation counter. Herbert L. Anderson, Hartford, Conn., and Philip 

G. Koontz, Fort Collins, Colo., assignors to the United States of Amer- 
ica as represented by the United States Atomic Energy Conmussion: 
U. S. patent 2,494,641, issued January 17, 1950. 

A device for indicating the intensity of beta rays, comprising a cathode in the 
form of a thin walled envelope of material of low absorption for beta rays, and of 
uniform outer thickness and uniform diameter throughout substantially its 
entire length, and an anode and ionizable medium contained in said envelope, 
wherein the cathode is a unitary cup-shaped member having a thickened wall 
portion adjacent to the closed end thereof. Claims allowed, 16. 

11886. Coincidence proportional counter. John Morris Blair, Stillwater, Okla., 

and James M. Hush, Lincoln, Nebr., assignors to the United States of 
America as represented by the United States Atomic Energy Commis- 
sion: U. S. patent 2,495,t)50, issued January 24, 1950. 

Apparatus of the kind described comprising a gas-filled chamber, hydrogenous 
material in said chamber from which to produce recoil protons, and two aligned 
counter ionization units spaced from and in liuc with said hydrogenous material, 
said units being connected into a coincidence circuit so that only pulses originating 
from ionisation in both units at the same time are counted. Claims allowed, 16. 
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118S7. Radiation alarm and measurement device. Everett W. Molloy, Pasa- 
dena, Calif., and William W. Hinch, Denver, Colo., a^ssignors to the 
United States of America as ropresontod by the United States Atomic 
Energy Commission: U. S. patent 2,496,886, issued February 7, 1950. 

Apparatus for the detection and measurement of radioactivity comprising, in 
combination, an ionization chamber circuit adai)ted to produce a direct voltage 
proportional to the radioactivity under measurcmeiil, an electronic tube having 
a control-grid connected to the positive ion collector of the ionization chamber, 
a cathode and a plate, a plate load resistor eonneotiiig said plate to a source of 
plate supply voltage, a resistor and a gbw discharge tube connected in series, ' 
with each other and in parallel with at least a portion of said plate load resistor^ 
a condenser connected in parallel with said glow-discharge tube, a calibrated 
variable direct voltage source connected in series opposing with said direct voltage 
produced by said ionization chamber circuit, and means for impressinu; the result- 
ant net voltage of said series combination of direct voltage sources between the 
control-grid and cathode of said electronic tube. Claims allowed, 9. 

11888. Radiation detecting apparatus. Max D. Liston, Wflton, Conn., assignor 

to The Perkin-Elmer Corp., Glenbrook, Conn., a corporation of New 
York: U. S. patent 2,497,129, issued February 14, 1960. 

In a detecting means, the combination of a source of rays, an element receiving 

rays from the source and gnaerating a voltage in response thereto, a member 
interposed between the source and the element and operating to intercept the 
rays at a low and uniform frequency, an interrupter in circuit with the element 
and periodically interrupting the current produced by the voltage generated by 
the element, means receiving the interrupted current and amplifying it, a rectify- 
ing device receiving the output from the amplifying means and operating in timed 
relation to the Interrupter to cause the voltage generated by the element to be 
reproduced although amplified, a second rectifjring device directly receiving sub- 
stantially the entire unaltered output of the first rectifying device and operaUng 
in timed relation with and at the same frequency as the member to cause the volt- 
age generated by the element in response to the rays to produce a direct current 
output, and filter means connected to and receiving the entire output of the 
second rectifying device and passing said direct current output only. Claims 
allowed, 6. 

11889. Detector for high energy radiation. Albert M. Skellett, Madison, N. J., 

assignor to National Union Radio Corp., Orange, N. J., a corporation of 
Delaware: U. S. patent 2,498,461, issued February 21, 1950. 

Apparatus for detecting high energy radiation arising from an eztemal source, 
comprising an evacuated device having a pair of conductive m^bers defining 

a gap, at leatst one of said members having a coating of secondary electron- 
emissive material, means to excite said members with a high frequency voltage, 
at least part of the wall of said device being pervious to the said radiations from 
said external source to permit them to enter said gap. Claims allowed, 16. 

11890. Neutron detection. Gerhard Herzog, Houston, Tex., and Kenneth C. 

Crumrine, Tulsa, Okla., assignors to The Texas Co., New York, N. Y., 
a corporation of Delaware: U. S. patent 2,499,311, issued February 
' 28, 1950. 

In neutron detection apparatus having a source of neutrons which simultane- 
ously emits gamma rays, the combination which comprises at least two propor- 
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ttonal counters spaced at different distanoes from the souroe, meana for ^plying 

an actuating voltage across the counter near the source atid means for applying 
a hif^her actuating voltage across the counter remote from the source. Claims 
allowed, 8. * 

11891. Exploring for radioactive bodies. Tiadislas Goldstein and Boris Pregel, 

New York, N. Y., assignors to Canadian Radium & Uranium Corp., 
New York, N. Y , a corporation of New York: U. S. patent 2,499,489, 
issued March 7, 1950. 

A method of detecting the presence of a mass of radio-active material which 

emits gamma rays and which is located sufficiently close to the surface of the 
earth to emit said gamma rays upwardly into the atmosphere, which consists in 
moving an aircraft over the region to be explored, said aircraft being thus moved 
at an altitude within tlie upward range of said gamma rays, supporting a detect- 
ing ionization chamber on said aircraft to receive said gamma rays within said 
ionization duunber, maintaining a gaseous filling in said detecting ioniaation 
chamber in excess of normal atmospheric pressure, maintaining a difference of 
potential between the wall of said detecting ionisation chamber and an internal 
electrode thereof to extract the ions which result from said gamma ray ionization 
so that said ions are extracted at said wall and at said internal electrode to pro- 
duce a flow of detecting ionization current between said wall and said internal 
electrode in a predetermined circuit relative to said internal electrode, substan- 
tially shielding said detecting ionization chamber from alpha rays, determining 
the stray ionization in said detecting ionization chamber which results from cosmic 
rays and other stray rays by determining the respective stray ionization current 
in said detecting ionization chamber which corresponds to the stray ionization 
which is produced by said stray rays, observing the increase in the flow of said 
detecting ionization current which is produced by the gamma ray radiation which 
is to be detected, said aircraft being moved at a speed winch is sufTiciently low in 
proportion to CR to produce said increase in said flow of current during a period 
which can be readily observed, C being the capacity between said wall of said 
detecting ionization cliamber and said electrode, H being the resistance of the 
-circuit in which said detecting ionization current flows. Claims allowed, 5. 

11892. Linear integration meter. Gerhard Henog, Houston, Tex,, assit^nor to 

The Texas Co., New York, N. Y., a corporation of Delaware: U. S. 
patent 2,499,953, issued March 7, 1950. 

A device for indicating the counting rate of a detector of penetrative radiation 

which comprises a resistance and a condenser connected in series with the out- 
put of said detector to form an integration circuit having a sliort time constant, 
a second resistance adapted to form with said condenser an integration circuit 
having a higher time constant, means for changing from one time constant to the 
other while simultaneously correcting for the leakage across said eondenser, and 
means for measuring the voltage collected on said condenser due to the pulses of 
the detector, said means comprising a voltage connected so as to buck the voltage 
on the condenser, voltage dividing means for adjusting said bucking voltage to 
balance the condenser voltage and means for indicating the amount of adjustment 
of said vol tage dividing means necessary to balance the condenser voltage. Claims 
allowed, 3. 
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11S93. Geiger- Mueller counter structure. Herbert Friedman, Arlington, Va,: 
U. S. patent 2,500»941, issued March 21, 1950. 

A detecting element for a radiographic exposure meter comprising, a Geiger- 
Mueller counter having a coaxial anode and a cathode, an envelope therefor, and 
a gaseous filling of substantial pressure therein, said cathode having an active 
surface containing a photosensitive silver halide. Claims allowed, 7. 

11894. Metliod and apparatus for measuring radiation. Maroel J. E. Golay, 

Long Braneli, N. J.: U. S. patent 2,602,319, issued March 28, 1050. 

The method of measuring radiation with the substantial elimination of drift 
which comprises periodically interrupting the radiation to be measured, producing 

a fluctuating radiation voltage, the amplitude of fluctuation of which is caused 
by and is a function of said interrupted radiation, interrupting a fixed beam of 
radiation in time relationship with the interruptions of said radiation to be 
measured, producing a synchro»iizin^; fluctuating voltage liaving a substantially 
constant amplitude of fluctuation and having its phase determined by the inter- 
ruptions of said fixed beam, superposing said fluctuating radiation voltage on 
said S3mchronising voltage and rectifying said superposed voltages to produce a 
direct electrical current providing a measure of said radiation. Claims allowed, 21. 

11895. Geiger-Miiller counter for radioactive emission. Lewis Malter, Princeton, 

N. J., assignor to Radio Corp. of America, a corporation of Delaware: 
U. S. patent 2,502,331, issued March 28, 1950. 

The method of eliminating spurious counts by a Geiger-Miiller courier tube 
which tube includes an anode and a cathode, com{)rising: the applying of heat to 
said cathode in an amount sufficient to reduce the internal tube impedance sub- 
stantially and in an amount less than results in substantial cathode thennal 
electron emission. Claims allowed, 7. 

WBLL liOaaiNa 

11896. Methods of and apparatus for transmitting intelligence to the surface 

from well bores. Ralph W. Goble, Denver, Colo., and Gordon Jackson, 
Long Beach, Calif., assignors, by direct and mesne assignments, to 
Eastman Oil Well Survey Co., Dallas, Tex., and Denver, Colo., a corpora- 
tion of Delaware: U. S. patent 2,492,794, issued December 27, 1949. 

An apparatus adapted to be lowercl into a well bore for signalling to the surface 
the attainment of a predetermined compass position of an element within said 

well bore including, a metallic conductor extending through said bore, an elec- i 

trical switch unit including a uietallic housing attached to said conductor and i 

having fixed circuit closing contacts which are normally in eleetrical disengage- | 

ment and which are movable circumferentially within said bore when the QOOr \ 

ductor is rotated, said switch unit also having a gravity responsive movable ' 

contact member adapted to engage the fixed contacts to close the circuit there- | 
between when said contacts move into alignment with said gravity responsive 

contact member, whereby said circuit is closed when the fixed contacts assume a | 

predetermined known compass position, a radio frequency transmitter mounted ' 
within the metallic hou^iing elecirically connected to said switch unit and actuated 

when the contacts of said switdi are in circuit closing position to transmit rsdie I 

waves of a fixed frequency, whereby said transmitter is operated only when the ! 
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filed contacts of the switch unit are in a known predetermined compass position, 
and means for coupling the transmitter to the metalHc conductor to impress the 
radio frequency waves on said conductor so that said waves are guided by the 
conductor and transmitted to the surface thereby and also whereby absorption 
of the radio frequency electrical energy by the surrounding earth is reduced, 
said coupling means comprising a longitQcUiial supporting member of electrical 
insulating material secured to the lower portion of the metallie housing, an elec- 
trical conductor extending longitadinaUy through the support and having one end 
electrically connected to the transmitter with its opposite end extending out- 
^\•ft^dly along the exterior surface of the member and with the extremity thereof 
electrically coniiccted to the metallic housing within which the transmitter is 
mounted. Claims allowed, 11. 

11897. Well logging detector calibration. Gerhard Hersog, Houston, Tex.*^ 
assignor to The Texas Co., New York, N. Y., a corporation of Ddawaiet 
U. 8. patent 2,493,346, issued January 8, 1950. 

The method of logging a bore hole which comprises passing through said hole- 
means for detecting variations in the natural gamma radioactivity of the forma- 
tions surrounding said hole, continuously measuring in the close vicinity of said 
detecting means direct radiation from a radioactive source passed through the 
hole with said detecting means, and noting variations in the measurements of 
the radioactivity from said source caused by changes in a characteristic of said 
hole. Claims allowed, 11. 

11893. Voltage control and stabilising circuits. Gerhard Hersog, Houston, 
Tex., assignor to The Texas Co., New York, N. Y., a corporation of 
Delaware: U. S. patent 2,493,536, issued January 3, 1950. 

In apparatus for radioactivity well logging, an instrument housing containing 
a radiation detector of the counter type, a voltage divider and means for supplying 

a high direct current potential thereto, a tap on said voltage divider connected 
to an electrode of said detector, and means for varying the ratio of resistances in 
said voltage divider witli changes in temperature whereby the potential applied 
to the detector electrode is varied to maintain effective operating conditions at 
varying temperatures. Claims allowed, 5. 

11^9. Apparatus for logging wells in terms of drilling rates. John T. Hayward, 
Solomons, Md.: U. S. patent 2,494,092, issued January 10, 1950. 

In the system of rotary drilling of a well employing a rotating drilling string 
having a drilling tool attached to the lower end thereof and a feed mechanism 
attached to the upper end thereof for advancing said drilling tool through earth 
formations by a plurality of intermittent advancing movements at varying rates, 
apparatus for logging the well in terms of the average drilling rate, comprising, 
a record-receiving means driven by said feed mechanism in synchronism with the 
progressive advance of said drilling tool, an averaging device having means 
lesponsive to said drill feeding movements and to the related rotational move- 
ments of said drilling string to thereby continuously produce an output corre- 
sponding to an average of the rates of said drill feeding movements over successive 
drilling intervals, and means for recording said output on said record-receiving 
means. Claims allowed, 5. 
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11900. Apparatus for perforating well casings and well walls. Morris Muskat, 

Oakmont, and Floyd W. Parker and William L. Kehl, Penn Township, 
Allegheny County, Pa., assignors to Gulf Research 4 Development Co., 
Pittsburgh, Pa., a ooitMiation of Delawwef U. S. patent 2,494,256, 
' issued January 10, 1050. 

Apparatus for shooting holes in a well pipe or well wall comprising an explosive 
•charge having a cavity facing the wall of the well, the length of said explosive 
•charge being in the range 1^ to 3 times its diameter, means for supporting and 
positioning the charge with respect to the well wall and means for initiating the 
•detonation of the explosive chuge. Claims allowed, 21. 

11901. Core barrel. Benjamin W. Sewell, Tulsa, Okla., assignor to Standard Oil 

Development Co., a corporation of Ddaware: IT* 8. patent 2,494,363, 
issued January 10, 1950. 

A pressure retaining coring assembly to recover a core on the surface of the 
ground at the same pressure the core 1^ the formation, oompiidng a string of 
drill tubing, a core barrel adapted to be lowered into and raised completely out 
of the string of drill tubing during normal drilling operations, a bit having a pas- 
'Sage in the. center thereof attached to the end of the drill tubing to cut a core, the 
core when cut pas-sing upwardly through the pas.sage in the bit and into the lower 
end of the core barrel, a valve means arranged adjacent the lower end of the core 
barrel adapted when open to pass said core barrel and when clo.sed to seal the 
lower end of said core barrel, said core barrel passing through said valve during 
the coring operation, and means carried by said core barrel for breaking oS the core 
below said valve at the end ot said coring operation. Claims allowed, 4. 

11902. Side wall sample taker. Neville B. Brimble, Houston, Tex.: U. S. patent 

2,495,439, issued January 24, 1950. 

A sample taking device comprising an anchor having means thereon engi^^ble 
with the walls of a w'ell bore to support the anchor therein, a deflector connected 
to the anchor and downwardly movable relative thereto, .said deflector and 
anchor being provided one with a diaf^onal slot and the other with a cros.s pin 
movable in the slot and forming means for moving the detlecLor laterally relative 
to the anchor, and adjacent one side of the bore, upon such downward movenmit, 
« core forming tool containing a sample chamber and having a universal con- 
nection with the deflector and arranged to be deflected by said deflector into said 
side of the bore and means having a universal connection with the tool for rotating 
aaid tool to form a core from said side wall. Claims allowed, 3. 

11903. Radiant energy activation. Shelly Krasnow, Arlington County, Va., aod 

Leon F. Curtisa, Montgomery County, Md., assignors, by mesne aaolgn- 
ments, to said Krasnow: U. S. patent 2,406,786, issued January 31, 1950. 

In a method for indicating conditions within a borehole, the steps of introducing 
Tadioaetive material in such muiner that the said material is retained within the 
IxMrehole, and of subsequently measuring the radioactive intensity at diflferent 
portions of the borehole, the measurement so obtained indicating the locality of 
the material retained, the locality of the said material serving to indicate condi^ 
tions within the borehole. Claims allowed, 1 1. 
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11904. Shield for well logging instruments. Daniel Silvemum, Tulsa, Okla.» 

assignor to Stanolind Oil and Gas Co., Tulsa, Okla., a oorporation of 
Delaware: U. S. patent 2,495,781, issued January 31, 1960. 

In apparatus for logging wells including an elongated instrument housing ooa* 

taining an irradiation source emitting penetrating nuclear radiations, the improve- 
niont comprising a separable cylindrical shield of a radiation-absorbing substance 
adapted to surround the exterior of said housing, and interengaging projections on 
said housing and shield for positioning said shield on said housing adjacent and 
suROunding said irradiation murce as said housing is raised through said shield. 
Ghums allowed, 5. 

11905. Geometrical determination of dip and strike of cored strata. Philip 

Subkow, Los Angeles, Calif.: U. S. patent, 2,496,422, issued February 7, 
1950. 

A method for determining the dip of strata, which comprises taking a plurality 
of differently deviated cores from the same or substantially parallel strata, deter- 
mining t he inclination and direction of the axes of such cores as taken, establi hing 
the apparent angle of dip of the core strata in each of said cores, establishing the 
axes of said cores in space in the said direction and at the said inclination, deter- 
mining the ai}gle of dip cS said core strata for various bearings of the dip of the 
flore strata when said core strata rotated about the asus of their respective 
cores when so directed and inclined, establishing the bearing and angle of dip of 
each of said core strata at which said angle and bearing of dip of eacli of said core 
strata are equal, and thus determining the bearing and angle of dip of the strata 
from which the cores are taken. Claims allowed, 12. 

11906. Apparatus for logging boreholes? Theodore A. Huber and George E. 

Camion, Houston, Tex., assignorsi by mesne assignments, to Standard 

Oil Development Co., Elizabeth, N. J., a corporation of Delaware: 
U. S. patent 2,407,990, issued February 21, 1950. 

An apparatus- for determining the thickness of a mud sheath deposited on a 

portion of the wall of a borehole penetrating subsurface formations, comprising 
a body adapted to be lowered into the bor(>holc, a first pair of spaced arms j ivot- 
ally mounted on said body and presenting a knife edge capable of penetrating 
tlic mud sheath, biasing means arranged to bias the arms outwardly to force said 
arms through the mud sheath and into contact with the faces of the formations 
penetrated by the borehole, a second pair of spaced arms pivotally mounted on 
said body and presenting a surface area incapable of penetrating the mud sheath, 
biasing means arranged to bias outwardly the said second pair of arms and main- 
tain them in contact with the exposed face of the mud sheath, a first indicating 
system operatively coimectcd with the first pair of arms for producing an indica- 
tion which is a function of the lateral extension of the first pair of arms and hence 
the true diameter of the borehole and a second indicating system operatively 
connected with the second pair of arms for producing an indication which is a 
function of the lateral extension of the second pair of arms and hence the apparent 
diameter of the borehole. Claims allowed, 1. 
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11907. Electrical well logging system. Philip W. Martin, Huntington Parkt | 
Calif.: U. S. patent 2,501,953, issued March 28, 1950. I 

In a system having a part lowerable into a well and connected with the surfioe 
by a circuit for obtaining information of conditions, the combination of: means 
at the surface of the ground for transmitting a lower frequency electrical current 
and a higher frequency electrical current through said circuit to the locality of 
the part in the well; modulator means carried by said part in the well responsive 
to two diflferent conditions for utilizing said lower frequency current to modulate 
said higlier frequency eunent in acoordanoe wtth said eon<tttlon8, said modulator 
means haying a first portion responsive only to posttive portions of • wave of 
said lower frequeney euirent as modified by the first condition to be measured, 
and a second portion responsive only to negative portions of said wave as modified 
by the second condition to be measured; and means operatively connected to 
said circuit at the surface, said means operating in synchronism with said lower 
frequency current to segregate and separately indicate the respective values 
imposed on said higher h«quenoy current by said modified positive and negative 
portiooa of said wave. GlaimB allowed, d. ! 
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By Mas7 C. Kabbitt and S. T. YBsaBLcywflKr 



INTEODUCTION 

Geophysical Abstracts are prepared by the Geophysics Branch of 
the Geological Survey, United States Department of the Interior, as 
an aid to those engaged in geophysical research and exploration. 
Periodicals, books, and patents are regularly searched for material 
dealing with geophysical exploration and with basic earth physics 
as represented by the fields of gravity, magnedsm, electricity, seis- 
mology, radioactivity, and heat. 

Abstracts in this issue have been grouped in three sections dealing 
. with earth t>hysics, exploration geophysics, and patents. The first 
section has been further divided into sections on .gravity, magne- 
tism, seismology, electricity, radioactivity, heat, volcanology, tec- 
tonophysics, and the internal constitution of the earth. The section 
on exploration geophysics covers gravimetric, magnetic, seismic, elec- 
tric, and radioactive methods, well logging, and technical aids. 
Within each group the order of the abstracts is as follows: general 
papers, bibliographies, and reviews; tlieory; instruments j methods 
and techniques ; observations. 

As many readers may not have ready access to the source material, 
an effort is made to include all si^^iificant new material in these ab- 
stracts. Where geographic names quoted dift'er from the decisions 
of the United States Board on Geographical Names the latter are 
added in brackets. 

Geophysical Abstracts 1-86 and 112-127 were issued as Informa- 
tion Circulars by the Bureau of Mines, and 87-111 were issued as 
Bulletins of the Geological Survey. Beginning with 128, Geophysi- 
cal Abstracts are published as BuUetins of the Geological Survey. 

As long as available, Geophysical Abstracts 1524-127 may be ob- 
tained free, of charge from the Publication Distribution Section of 
the Bureau of Mines. All others are now out of print. Geophysical 
Abstracts issued as Bulletins of the Geological Survey (except Nos. 
87 and 88 wliich are out of print ) may be purchased as single copies 
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or by subscription from the Superintendent of Documents, GK>yem- 
ment Printing Office, Washington 25, D. 0. For subscription, the 
Superintendent will accept a deposit of $5 in payment for subsequent 
issues. When this fund is near depletion, the subscriber will be noti- 
fied. The deposit may also be used to purchase any other publication 
from the Superintendent of Documents. 

Acknowledgments. — Special thanks are due Roland G. Henderson, 
H. R. Joesting, and Isidore Zietz who have prepared the abstracts 
signed R. G. H., H. R. J., and I. Z., and Dr. Kumizi lida of the 
Geological Survey of Japan who has furnished material from wMch 
the abstracts of articles in Geophysical Exploration were made. 
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11908. Oole^ J. H. Geodesy In Egypt mnlstiy of Finanoe, Bgypt Sumy 

Department, 168 pik, lOM. 

The history of geodetic work in Egypt from its beginning in 1907 to recent time 
is summarized. A report on gravity measurements is included. 

The Urat accarate determinatloiia of gravity were made In 1908 at Helwan 
Obeerratory and aev&k other stations using a Stuckzath pendulum apparatns. 
Since 1027, when a similar aipparatos was acqaired \ij the Egyptian Goyemment. 
the network <^ gravity stations has been extended and many measurements 
repeated. Tiie most recent detennljiatloa gaye Ibr Helwan Observatory 
^^79.288 gaL— £r. T. F. 

11909. Baars, B. Getljden-veranderingen van de zwaartekracht [Tidal varia- 

tions of the force of gravity] : GeoL eu Mijnb., vol. 12, no. 3, pp. 81-88, 
lOfiO. 

Recent improvoments in the design and construction of gravimetors? have 
made possible an accuracy of 0.01-0.02 mgal. in determination of the force otf 
gravity, and have led to the discovery of periodic variations of this force caused 
by the sun and the moon. In 1948 a program was organized by B. P. M. to 
measore accorately the gravity force at 20 to 25 places on the earth's sorf&ce. 
These determinations were to be continuoosly registered between May 9 and 
Ifay 23, 1949. The data obtained should aid in an aocnrate determination of 
the elastic properties of the earth. — 8. T. V. 

11910. Lagerquist, P. A. Elnige Experimeutaluntersuchungen zur Gravimetrie 

[Experimental investigations on ^ravimetry] : K. gveuska vetensk. 
Arkiv mat., astron. f^s., Band 36A, no. 12, 2o pp., 1949. 

Investigations of the use of capillary rise of liquids for measuring gravity, as 
suggested by O. Ising {.tee Geophys. Abstract 11682) are described. Tempera- 
ture variation.s of 0.01° C. were found to produce a change In the reading cor- 
rf'siionding to a gravity change of 40 mgal. It was also found that unless the 
inner diameter of the capillary tube is strictly invariable, variation of the wetted 
perimeter of the meniscus (produces a change in gravity readings. Deviation 
of the tabe from the vertical must also be considered. 

Ftetrolenm was fonnd to be the most snitable liquid. By adjusting the total 
vdome of petrolenm in the flpecial*shaped container in relation to the diameter 
of the tube, it was possible to redace the influence of the temperature variation 
to 20 mgal. per degree centigrade The temperature ot the instrumrat wa^f 
kept constant by a double-walled housing filled with Ice, and the position of< 
the meniscus was observed through a miscroscope. The aging of the glass, 
combined with the change of the volume of the petroleum bulb, caused a slow 
drift of the instrument, which may be eliminated or substantially reduced by 
appropriate heat treatment 
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In ItB final sbape tlie new gniTlmetier wu tested both In the laboratory and 
outdoors and tbe error of an indivldoal reading was ±(12 mgal. 

The Instmment is adaptable to use on board ship and probably in an airplana 
Kqperlmental observations on a small moving cutter showed that the error in 

an average rendinc: is not grpator than ±'A mgal. and may be further reduced. 

Experiments indicated good temiierature ronii>enRation of an instrument sim- 
ilar to the Thyssen gruvimeter, could be achieved by making the spring system 
partly of quartz, with a positive thermal coeiiident, and partly of beryllium- 
copper alloy, with a negatlTe thermal coefllclent Promising results were Shows 
in expertments to provide temperature compensation of hortaontal pendotom 
instruments as tlie Ising or Mott-Smith grsTlmeters by combining dliferent 
materials in the spring system, by designing the mo^ng system of the instnip 
ment so that it is affected by temperature Tariation In a direction opposite to 
that of the spring system. — 8. T» F. 

11911. Volet, Charles. La niedida de la gravednd [The measurement of gravity]: 

Rev. Geofls., vol. 8, no. 32, i)ip. 533-544, 11)49. 

A new method of measuring the force of gravity Is suggested. It consists 
in observation of the vertical trajectory of a body falling in vaniura. The tra- 
jectory is cinematofiraphically recorded ovor a length of about 1.25 m. with 
highest attainable precision in time and length nieasnrements. The error in 
length measurements is less than two tenths of a micron. Time measurements 
are made by modulation of a beam of light by a vibrating quartz crystal, with 
frequCTcy of 85,000 cycles per second. The error in time messuremoiita osn 
lie reduced to a fraction of a millisecond. Ezpniments with this method in tbs 
Laboratory of the International Office of Weights and Heasures gave very 
promising reenlts.>-£f. T, V, 

11912. Cooper, R. I. B. Recent advances in the technique of submarine gravity 

surveying : Royal Soc. London Proc., ser. A, vol. 197, no. 1051, pp. 523- 
545, 1949. 

The errors of gravity surv^rlng at sea that are the most difficult to estimate 
are Involved In position finding, measurement of spee^ over the ground, the vari- 
ations of depth Iteeping and in the second-order corre< tion. Suhmarine gravity 
surveying is also a slow process on account of the time required for an observa- 
tion with the standard Vening Meinesz pendulum apparatus and the complica- 
tions of computing the result During the recent cruise in the English Channd 
in Kay 1948 of H. If. SvAnnarine Talent most of these difficulties were owoome 
by the provision of special instruments that axe described here. The most im- 
portant of these was a stabiliser which, by automatically compensating the efBect 
of sideways accelerations on the pendulums, removed the necessity for certain 
tedious corrections and enabled the results to be rapidly computed.— AiitAor't 

11918. Nidiimura, BiichL On earth tides: AxxL Oeophys. Union Trans., yot 81, 
no. 8, pp. 867-878, I960. 

The pai>er is divided into six sections. In the first, the effective modulus of 
rigidity of the earth's upper mantle (60-130 km.) is calculated as 6.17x10" 
dynes/cm.' By using vector differences between tlltmetric ol)seryations at two 
sdected stations, the direct effects of earth tides are almost entbeiy tilminated 
and the oceanic effects accurately evaluated. The seooBd seetliA deals wlOi mo- 
tion of the earth's snrfaoe near an active ftralt. Anomalous tilting diagrami 
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irm recorded at six dos^ qpaced statlims in Befpu, Jupan. It to fmind fbat 
when the alluvial plain is bent by loading of tidal aea water tbe fault apparently 
behayes like the free boundary of an elastic idate so that some points near both 

the fatilt and seashore tilt toward the fault rather than toward the bay. *In the 
third section, tiltmeter observation at Barira [Pa-lin] in northwestern Manchuria 
are used to compute the effective rigidity for the mantle and the earth as 13.95 
and 6.56x10" dynes/cm.' respectively. In the fourth section tidal latiiude vari- 
ations are analyzed from data recorded over long periods at six International 
Latitude Obsenratones. The mean Talne of the ratio of obaerred to tlieoretical 
tidal variations is estimated as IJSO. The fifth section discusses an unusually 
large variation with time in earth tidal amplitude observed at MaUmine, Japan. 
This is considered to be closely related to bending' of the earth's crust caused by 
the load of sea water in Hyu;;a-!iada, an active center of larse-srale earthquakes. 
In the last section, analysis of tiltmetric data at several Japanese stations sug- 
gests that the elasticity of the earth's upi)er mantle in the north-south line is 
20 to 80 percent smaller than that in the east-west line. — M. C. R. 

12914. Nlskanen, Erkki. On the elastic resistance of the earth's crust lao- 
static Inst Internat Assoc. Geodesy Pub. 23, 23 pp., 1948. (Reprinted 
from the Annates Acad. Sd. Fenn., Bee. A, 8. GeoL-Qeog., 21). 

The uplift of land in Fennoscaudia is studied assuming the earth's crust to be 
elastic; the subcrustal magma to be highly viscous, incompressible fluid; and 
the FennoBcandian basin to be caused by a uniformly thick and circular accunm- 
lation of ice. Differential equations describing the movement of an elastic me> 
dium are solved to obtain a time dependent formula for the deformation of tbe 
crust at the center of subsidence. 

According to the derived formula, after the melting of the ice cap, the surface 
will never reach the pre-glaclal level. Assuming the relatively high value of 
5.4X10" dyne/cm.' for the modulus of rigidity, and an initial subsidence of 
800 m., a deflection of about 300 m. will remain at the center. The fact that no 
ioeh subsidence remains leads to the condnsicm that by 6500-6000 B. G. the 
earth had arrived at tlie niveau which it could never exceed because of crustal 
rigidity. The later upheaval is due to slow decay of stresses in the crust There- 
fore it is not possible to draw any conclusion as to the order of viscosity of the 
nberustal magma from obsenatlons subsequent to 6500-6000 B. C. The up- 
heaval prior to this date was violent according to geological facts, lending sup- 
port to the b<?lief tliat the viscosity is considerably less than the values calculated 
from the li^nnoscandian uplift phenomenon. — R. Q. JS. 

11915. Niskanen, flrkki. On the viscosity of the earth's interior and crust Iso- 
static Inst. Internat Assoc. Geodesy Pub. 20, 22 pp. 1048. (Beprlnted 
from the Annales Acad. Set Fenn., Ser. A, 8. GeoL-Geog., 15). 

The formula derived by Darwin, Chree, Lamb and others describing the re- 
version of a deformed globe to its original form is applied to the Fennoscandian 
upheaval to calculate the earth's ylscoelty. On the assumption that tiie viscosity 
of the earth's crust differs from that of the interior, a formula resembling Dar- 
win's Is derived which Is more in keeping with the view that the viscosity is a 
function of the radius. When the thickness of the crust is assumed to be aero, 
the two formulas are identical. 

For a homogeneous globe of density 2.7 gm./cm.* the Darwin formula gives a 
viscosity of 2.4X10" c. g. s. units. The modifled formula ^aves 1.9x10° c. .g. s. 
units for tbe interior and 3,8X10** c. g. s. units for the crust, assuming the vis- 
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coHtF Of ib» latter to be twiee thftt o< the eoie. Tbe iralms are Uvge^ but agiee 
tdfh tiioae obtained tgr other iBTeetigatom. 

It fs concluded that in a mnltilaTered earth the viaooatty would dlminiih 
Inwardly from layer to layer,— Jft. 0. JT. 

im>6. Tanni, Lu I. On the continental unduhitions of the geoid as determined 
from the present gravity material. Isostatic lust. loteruat. Assoc. 
Geodesy Pub. 18, 78 pp., 1948. (Reprinted from the Aamdee AoiidL 
Set Fenn., Ser. A, 8. Oeol.-Oeog., 16) . 

The main purpose of this publication is to show to what extent the present 
gravity data are adequate for the determination of the geoid. A thorough dia- 
cutision is given of the factors aflecting the problem. 

A mathematical derivation of Stokes* formula for calculatiBff the ahape of 
the geoid from gravity data la given and the error Introduced by the approif- 
matlona Inyolved la eetimated to be ±85 cm. when N, the difference between the 
geoid and the reference ellipsoid, la 100 meters. 

The condensation, inversion, and Isostatic compensation methods of redne* 
tion are examined critically and it is concluded that complete isostatic reduc- 
tion is the most suitable treatment of gravity material in g<H)id determinations. 
The Pratt-Hayford, Z) =113.7 km., and Airy-Iieiskauen, T=60 km., hypotheses 
were used collaterally. 

The gravity data employed consisted of aeveral thousand gravisMler obeerva^ 
tiona and records from 13,000 pendulum atatlona A card index system was 
adopted In which the principal data of all pendulum atationa of each aquaie 
degree of coordinates are recorded on the same card. The distribution of 
measurements is irregular, and the field of square degree anomallea corera <Hdy 
about 8.5 percent of the globe. 

The undulations of the actual geoid determiuetl in this investigation are pre- 
sented in a table and in a contour map. From tlie 218 points calculated the 
maximum and niiuiiiium values of the continental undulations are about ±60 
meters and on an average about ±30 meters. In the more central aTeaa ths 
accuracy of the l^-valuea obtained may be ±10 metera. The geoid ainka with 
a gentle alope towards the North American coaat and doaely coinddss with the 
reference dllpsoid on the American continent. Bowever, the Uuck of gravity 
observations on the Pacific Ocean makes the geoid determinations more uncertain 
In America than In Burope?—^ C^. if • 

11917. Tanni, L. I. The regional rise of the geoid in Central Europe. Isostatic 
Inst. Internat. Assoc. Geodesy Pub. 22, 18 pp., 1949. (Reprinted from 
the Annales Acad. Sci. Fenn., Ser. A, 3. Geol.-Geog., 20). 

In a previous publication the author determines the continental undulations 
of the m'oU\ using a 5° square grid. Tn this article the author makes use of these 
mean gravity anomalies and recomputes the geoid on the basis of a l°Xl° grid 
spacing. The method of Interpolation for the change in grid size is discussed 
and the basic data for the reduction are made available in a table. Two maps 
show the compensated and the actual geoida In Central Buropa The probable 
accuracy of the y values (undulatlona) la shown to be one or two minionths of 
tbB carth'a radius. 

The method of calculation presented will produce a geoid of sufficient accuracy 
to be applicable for the reduction of the base Unea of triangulatlon to the ellip- 
soid.—/. Z. 
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11918L Jeffireys, Haxold. On the absolute measurement of gravity: Royal As- 
tron. floe. Mootbly Notices Qeosibya, Slippy, toL 6» no. 9^ 396-408» 

A aimpUfled method is glyen for finding tbe oonectlons for bending and strefedi- 
ing of a pendulum naed for making an abaolnte determination of graTlty. It 

appears tbat tbe correction given by Clarke ia incorrect and that the value of g 
for Teddington consequently needs an increase of about 1.7 mgal. Examination 
of several minor corrections mentioned by Heyl and Cook for the Washington 
determinations shows that they mount up and that the value given by these 
authors also needs an increase of about 1.5 mgal. When taken in conjunction 
with the relative determination by Bullard and Browne, the revised values give 
a discrepancy of 4.7±1.6 mgal^ wliich is large enough to need attention. An 
independent determination is desirable.— J-iillMM^f abttrsol. 

11019. Hirronen, B. A. On the establishment of the values of gravity for the 
national reference stations. Isostatic Inst. Intemat Assoc. Geodesy 
Pub. 19, 21 pp., 1948. (Relented from the Annales Acad. Sci. Fenn.« 
Ser.A,3. OeoL-Geog., 17). 

In 19Mk An adjustment of the gravity Talnes for the national reference sta- 
tions was made by Mbrelli. This paper presents a discussion. of the adjustment 
of the same stations using different error equations, thus providing an inde- 
pendent check on Morelli's work. The construction of the error equations is 
discusse<i and the resulting gravity data are tabulated. Many values ditter 
from those published by Morelli by an amount which is more than can be 
tolerated. Unfortunately, Paris, wMch is gradually replacing Potsdam as the 
new Boropean center of gra?ityi is also so affected. The author oendudea, mir 
like IforeUi, that the present statos of the gravity net is nnsatlgfactoiy for 
estaWliihlng standard gravity values for the reference stations. As a eonse- . 
Qoence, he empbastses the need for more observatories rather than more elab- 
orate adjustments.— jf. X, 

11820. Woollard, O. P. The gravity meter as a geodetic Instrument: Geophysics, 
VOL 15, no. 1» pp^ 1-29, 1950. 

A Qpedal Woiden temperatore-compenaated gravity meter with a range of 
HjSOO mgaL and a reading sensitivity of 0.1 mgal. was used in tying together 

various primary base stations around the world and in establishing new stations. 
During a 3-month period, 33 pendulum stations were reoccupied, involving a 
maximum difTerence in gravity of 3,800 mgal., and 125 gravity stations were 
established. 

The instrument proved satisfactory for long-range geodetic work and the 
resnlts appear equal to good pendulum observations. Drift corrections were 
made on the basis of drift rates established inunedlatdy before and after plane 
Allots to stationa Oloeures after correcting for drift averaged less than 0.4 

mgal. and the closure for the world-girdling loop was 0.33 mgal. 

Errors of approximately 5 mgal. in the pendulum determinations at Wash- 
ington (Bureau of Standards) and Teddington (National Physical Laboratory) 
were discovered by the reoccupation. An error of 15 to 19 mgal. in the Potsdam 
absolute value was Indicated by indirect ties through primary national gravity 
bases. Most of the primary national gravity bases tied directly to Potsdam 
agreed among themselves within 1 mgal. ; the Bureau of Standards value is 
essentially a perfect connection with the Potsdam base. Two appendices give 
tlie pKlnclpal fliels and deseriptioDa tot the new stations.— If. B, J. 
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1102L Hallenbaoh, FranB. Die Schweydarache Methode zur Bestimmung der 
Elnfluss der Topographic auf den Schweregradienten (Tlie Sohweydar 
method of computing the topographic reduction to the gravity gradi- 
ent j : lieiir. angew. Geophysik, iiand 10, Ileft 3-4, pp. 332-342, 1943. 

In computing the topographic reduction to be applied to the measnremeBti 
of the gravity gradient made with torsion balance, the terrain, surrounding the 
point of observation, is divided into circular belts by a number of increasing 
radii and into sectors of dilTerent azimuths. On the basis of an accurate 
lerelling of the region to each element a constant factor is ascribed representing 
ttv eoBtrllmtloii to valiie of flie graTlty gradtent 

Quite often the oonttanta obtained in mxA a manner show a tduirp TSilatlon 
of their ▼alms called by German anthom the "Jumping of the constantly. 

The author recommends in cmnpnttnir ^ constants that the members with the 
radii Zn, Zn*t, Zn^ and so on be used, and later those with Zn*i, Zn**. As a 
result smooth curves of the constants are obtained and a precise value of the 
topographic reduction is obtained. The article contains taUes of numerical 
▼alnee used in these calculations. — 8, T, Y, 

11922. Heiskanen, W., and Sala, I. The topographic-isostatlc reduction of 

gravity anomaliea by the aid of small scale maps. Isostatic Inst 
Intemat' Assoc. Geode^ Pub. 21, 28 ppi, 1040. (BqEH^ted ftrom the 
Annales Acad. ScL Fenn., Ser. A, 8. Oeol.-0eog. 18). 

The error of the topographic-isostatic reduction resulting from the use of 
small scale topographic maps Is Inrestifated. Witli tha aid of maps on tlie seals 
l:4^00O,000i» ciMenratloDS iA gimTity at 86 Indlaa, 88 Amstlean, and 16 Boropaan 
stations wm leduced and tfia valnes oompaved wllli those prefvioasly obtained 
hy rlgorons fsdnetions amployinf large scale maps. The tabulated results indi- 
• eate that in spite of the small scale, the topographic-isostatic reduction in the 
SoneB A-K in the Hay ford system can be performed with an accuracy of 5 mgaL 
When farther zones are taken into account the accuracy is probably 6 to 10 mgal. 

Sala applied the method to 2.'>.) gravity observations in China and Indochina 
using the map scale 1 : 4,000,000. The free air and Bouguer anomalies together 
with the Pratt-Hayford, Airy-Helskanen, and Vening Meiness Isostatic anomalies 
are tabulated and can be compared with rigorous reductions when the latter 
are ayailahle. 

The luTestlgatSon shows that In the ahsence of Uuse scale maps gravity 
anomalies can he used, with discretion, fcr Isostatic stodies.— A. 0. JET. 

11923. Magnitskii, V. A. On the isolation of the local gravity anomalies [in 

Russian] : Akad. Nauk SSSR Izv., Ser. geog. i geofiz., vol. 13, no. 6, pp. 
668-662,1040. 

Local nnd regional ^'ravity anomalies may W separated by reducing the ob- 
served total anomaly to a new, elevated surface, thus eliminating tiie influence 
of local anomalies which decreas*' with distance much faster than regional 
anomalies produced by formations of large dimensions. By applying metliods 
devrtoped tn potential theory the gravity fleld can be computed for any height 
above the earth's snrfkce. The method was applied to the gravity map of the 
Samarskaya Lnka region based on a detailed survey {Bee Geophys. Ahstsact 
9730). A new map, constructed for a lev^ of 4 km. above the earth's surface^ 
presented a clearer picture of the anomalies caused by de^seated disturbing 
bodies and gave better information on tlie geological structuse of the arwL^ 
flf. T, V, 
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llfl24. Schleusener, Alfreil, GenauigktMtsgrenzen bei iler F.estimmung der mittle- 
ren Gestelns DicUte durcb Gravimetermessungeu [Tbe limits at pre> 
cislon In determisations of average rode density by gravimetric measure- 
ments] : Beitr. angew. Geophyslk, Band 11, Heft 1, pp. 1944. 

Determination of rock density by the jrraTimetrIc method, using measurements 
in drill holes alonjr sele<'ted profiles, can be unfavorably affected by the unknown 
Tertical gradient resulting from local anomalies. The value of this gradient 
is known only approiimately. tbongh nsiiaUy aiumed as 8060X10'*. Tlia valae 
€l ^ at the point of observation is loiown only approximate. 

If the gravitational field over the snrveyed area changes rapidly, the dsniUy 
of the ground may be measured as 2.50±:0.01, when in reality It is 2.40 or 2.60. 
Only when the selected profile is free of important variations in the value ot 
gravity, are the results of measurenrents reliable. 

Mathematical deduction of the vertical gradient of >;iavity anomalies Is based 
OD the establisihcd network of isogams and foliuwB the method of Evjen. Its 
use decreases the chief sources of errors connected with the determiuutious of 
density. 

When the difterences in density values obtained in different prolllea are not 
gieater than 0104-0.07 the results can be considered leUaUe and their average 
used in ealcolations of the rcdiKt)ons.-HS. T. F. 

11925. Tsung, F. T. The average specific gravity of the geological formations in 
Taiwan: Chinese Qeophyg. Soc. Jour.» vol. 1, no. 2, pp. 213-214, 1950. 

In connection with gravity surveys in prospecting for oU on Taiwan, numerous 
density measurement of formations on the island were made, weighing the 
samples both in air and in water with an analytical balance. It was found that 
the average specific gravity of Miocene formations is greater than that of the 
Pliocene, and that the specific gravity of formations in the northern part of the 
Island is much greater than those in the southern part The density was also 
measured directly in place by Nettleton's method. The following average spe- 
cUle gravities are given: late Oenosoic coral reef limestone, 2.54; metamorphlc, 
2i)8; igneous, 2.71 ; basalt, 2.67.-9. T. V* 

UdaO. Cook, A. H. Values of gravity at stations In southern Britain: Royal 
Astron. Soc. Monthly Notices, Qeophys. Supp., voL 6^ no. 1, pp. 0-27, 
1850. 

Gravimeter observations have been made recently in southern Bns^and by four 
9irtles : the Anglo^lmerlcan Oil Co., the Anglo-Iranian Oil Co., the Dwitment 

of Geodesy and Geophysics of Cambridge University, and G. P. WooUard. Cali- 
brations of the various instruments used are discussed and the observations 
adjusted to obtain relative values of gravity at key stations common to two or 
more of the surveys. The positions of these key stations and the calculated 
differences of gravity between them and the Pendulum House, Cambridge, are: 
Teddington (N. P. L.), — 72.e»±0.12 mgal.; Glouc-ester, —41.07^0.17 mgal.; 
Worcester, — 27.70±0.10 mgat; Shrewsbury, 62.52±0.22 mgal. Twenty<one of 
tiie pendulum stations previously described 1^ BuUard and Jolly have been re- 
occupied in gravimeter surveys. Comparisons show that the standard deviation 
of a single pendulum observation is 1.77 mgaL The main conclusion is that the 
stations in southern Britain are very well connected to Cambridge and the Na- 
tional Physical Laboratory, and therefore form a framework on which the exist- 
iag and future gravimetric surveys may be based. Gravity differences from 
Cambridge, rather than actual valuta of gravity, are given because recent ob- 
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servations show that the comparisons of English and continental stations mnat 
be rerised and the hitherto adopted value of gravity for Cambridge may have 
to be altered. — M. O. R. 

11927. Browne, B. C, and Oooper, B. L B. The British submarine gravity sur- 

veys of 1988 and 1M6: Boyal Soc. London PhUos. Trans., ser. A, voL 
242, no. m, pp. 24a-m, I960. 

Gravity surveys were made at the mouth of the English Channel and from 
Fainumth south to the ooast of Spain and west and northwest around the 
H^irides and back tfaroui^ the Irish Sea to test the hypothesis that the edge of 
the continental shelf Is an area of deposition and to investigate the posslbilKy 
that second-order effects due to accelerations of the submarine Introduce errors 
into gravity measurements at sea. 

Three measurements were made at sea during the 1938 expedition and 51 
stations at sea were occupied during the 1946 survey. The results are given in 
tables and charts. 

The area has a mean positive anomaly but it is uncertain whether the excess 
mass Is supported by the static strength of the crust or by a dynamic proeess 
gudk as convection currents. Over shaUow water at the mouth of the Channel 
variations were of about the same magnitude as those in southwest Wngland, 

Imt over deep water the scatter is nearly twice as great, indicating either com- 
plex structure in the basement rocks or variations of several thousand feet in 
the thickness of deep sea sediments. The increase in Isostatic anomalies cross- 
ing tlie edge of the continental shelf is confirmed. A wedge-shaped layer of 
sediment, as indicated by seismic experiments, would explain these if the density 
is 2.3 and the wedge is nearly in isostatic equilibrium. Both gravitational and 
geologic evidence suggests the probable structure of northern Spain is a series 
of eastward-trending folds. The isostatic anomalies are large, indicating in- 
complete compensation. Positive anomalies in the Hebrides-west Scotland re- 
gion increase toward the west but do not extend much beyond St Kilda. The 
continuous submergence since the ice age suggested by geological evidence rep- 
resents a return to isostatic equilibrium but does not explain the cause of the 
original excess mass.— If. 0, B, 

11928. Coron, Snnnne. La valeur de la pesanteur k Paris dans le systftme de 

Potsdam [Value of gravity at Paris In the Potsdam system] : Acad. ScL 
Paris Ciomptes Bendus, voL 290, no. 12, pp^ 1142-1144, I960. 

Gravimetric ties since 1900 between different national base stations and eitlier 
Paris or Potsdam are analyzed and the most probable value of gravity at Paris, in 
the Potsdam system, is derived. Hirvonen*s Baltic global compensation and 
Schutte's compensation for central Europe were used. 

Applying the method of least squares and assuming for Potsdam ^==081.2740 
gals, g at Paris was found to be 980.9435 ±0.0003 gals if different weights were 
assigned to values of the ties, and 980.94335±0.0004 galB, if equal weights weie 
used.— t8. T. F. 

11929. Suns Huelin, Ouillermo, and Losano Calvo, Luis. Las determinaciones 

de la gravedad en Bspafia y el ellpsoide terrestre m&s aprozimado al 
geolde que se deduce de aquellas [Gravity determinations In Spain and 
the best reference elUpeoid derived from these data] : Inst Geog. y 
Gatastral Mem., voL 19, no. 6, 27 pp., 1948. 

At present Spain has 208 gravimetric stations on the continent and 24 on the 
nearby island possessions. Following the arrangement made in 1925 between the 
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Spanish OeograpUcal Institute and the U. S. Coast and Geodetic Survey, isostatic 
lednetioiit of the gravitj date are made according to the Hayford and Bowie 
methods, HUBintng 118.7 km. as the iaostetlc depth of compematlon. 

Theoretical values of graTlty are compated for the refereace eUipeolda of 
Helmert (1901 and 1915). Bowie (1917), Cassinis (1930), and Heiskanen (1938). 
Results are presented in a table, indicating for each of the 208 Spanish stations 
its gwgraphic position, altitude, the measured value of gravity nnd the theoretical 
values of g corresponding to the five roference ellipsoids, with the corresponding 
anomalies. Five maps of Spain showing Rouguer anomalies are included. 

Gravitational anomalies in Spain confirm the Deflorges rule that Bouguer 
anomalies are negatiTO for inland atations, positlre for islands, and osdUate 
armmd weto for coastal regloii8.-H9. T, V. 

11990. Sans Huelin, Gnillermo, and Lozano Cairo, Luis. Red de oheervadones 
con grayimetro en las provincia de Segovia [Network of gravimetric 
observations in the Provincia de Segovia] : Inst. Geog. y Catastral 
M^., vol. 19, no. 2, 42 pp., 1948. 

A graTimetrlc surrey of the Provincia de Segovia, Spain, was made dnring 
1945-46 nsing an Askania electromechanical gravimeter. The p^dulnm statl<ms 

of Segovia (fip=979.960 gals), C. Pefialara iff=md.nB gals), and Ceroedilla 
({f=dld.dOO gals) were U8e<l as bases. One Jiundred forty-eight stations were 
occupied and 45 profiles completed. 

The results of the survey are presented in two tables, indicating for each 
station its position, altitude, assumed density of the ground, theoretical value of 
gravity computed from the International formula, observed gravity value, Fay6 
and Bouguer corrections, and final gravitetional anomaly. In an additional table 
the values of gravity, redaced to the geoid, are compared with the theoretical 
values computed for the Helmert, Bowleg Cassinis, and two Heiskanen reference 
cUlpeoids, and anomalies are computed for each of these ellipsoids. A map of the 
piovlnce with stations indicated and isoanomalies traced is indnded.— JS. T. F. 

111161. Cuuietti, Mariano. 51 misure di gravitil relativa eseguite in Italia setten- 
trionale nel 1949 [Fifty-one relative determinations of gravity in north- 
ern Italy in 1949] : Riv. Geomiu., vol. 10, no. 2, pp. 37-57, 1949. 

A detailed report is presented of a gravimetric survey of an area of about 
30,000 sq. km. in nortliern Italy between the Alps and the Po River. The gravi- 
metric station of the Polyteehuic Institute of Milan (r;=98().5G4 gals) was used 
as base. Results of the survey are presented in tables, giving for each station its 
geographic i)osition, altitude, gravity difference compared with the base, Fay6, 
topographic, and Bongoer reductions, and the Bongner anomaly. All anomalies ^ 
aoqit that at Verona were negative. The greatest anomaly was —181.4 mgaL 
at Thrano. An Isoanomaly map of the region is included.— AT. T, F. 

11932. Lagrula, Jean. Nouvelles determinations de Tintensit^ de la pesanteur en 
Algerle, au Maroc et au Sahara [Recent determinations of gravity in 
Algeria, Morocco, and the Sahara | : Acad. Sci. Paris Comptes Rendus, 
VOL 230, no. 16, pp. 1478-14i;0, 1950. 

Gravity measurements were made with a Holweck-Lejay pendulum, during 
1948-49 at 55 stations in an area of about 1,000,000 aq. km. in Algeria, Morocco, 
and the Sahara. The altitude of stations ranged from sea level to 1,G4() meters. 

Results are presented in a table {giving for each station its geographic coordi- 
nates, altitude, observed value of gravity, the value reduced to sea level, Bouguer 
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▼aloe, Talve of gravity on tbe Internatldiial (Lsmbot) cUipiold, and the Wtig4 
and Bongoer aBomaliai. 

La BoDzarte, Algeria and Berrechld, French Morocco, were used aa taaa 
stationa.— ^. T. V* 

11833. Pacella, O. B. Determinazioni j?ravimetriche in Etiopia [Gravity measure. 

monts in Ethiopia] : Acoad. Nua. Lincei, Ci. sci. fls., mat. e uat., RentL, 
vol. 4, fuse, (i, pp. 725-729, 1U48. 

Absolute determinatlona of gravity were made between 1937-41 at 14 stations 
in Kthiopia in the area bounded by latitude S^TA' N. and ll°;i()' N. and longitude 
38<'45' and 42°48' B. Altitude of tbe stations rauged from 800 to 2,900 meters 

above sea level. 

Florence, Italy (i7=Us().r)0l uuls), was selected as tlie base station. The results 
are presented in a table, giving for each station tbe observed values of gt the 
values of gravity after Fay^ and Bougner redactions, the normal gravity value 
and the Fay^ and Bougoer anomalies. Bongoer anomalies were negative at all 
stations, ranging from —117 to —257 mgal.— £f. T, V. 

11984. Chao, J. S. and Tsun^, F. T. The gravity roeasurement in Shanghai CXty: 
Chinese Geopbys. Soc. Jour., vol. 1, no. 2, pp. 221-227, 1M9. 

A gravity survey was made over the allnvium covered area of Shanghai during 
the snmmer of 1948 using a static gravimeter of the Heiland Research Oorpora- 
tion with a sensitivity of 0.1 mgal. The total number of stations OGCUided Yna 
163, with Zi-Ka-Wei Observatory f </=;)7!». i:{7 gals) as base. 

For the calculation of Bougucr aiioiiuilies tbe average density of tbe ground 
within the range of elevation differences of the survey was assumed to be 2.2, 
Results of the survey are presented in a table and on a map contoured at 
1-miliigal intervals. The greatest ancmialy iSonnd was 7.7 mgal, and the minimum 
— a9 mgtHr-S, T, V, 

XAGNEIISU* 

11935. Bnllard, E. 0. The magnetic field within the earth : Boyal Soc. London 
Proc, ser. A, vol. 197, na 1051, ppi 43a-453, 1949. 

Tbe paper discusses the magnetic effects of internal motions in the core of 
the earth. It Is shown that tidal frictloo, floctnations in tlie rate of rotation, 
nutation, and the variation of latitude have negligible magnetic efftets. Prece»> 
slon is also Inefl^lve it Polncare's theorem on the precession of a liqiaid sphere 

in a rigid shell is applicable to the earth. 

Thermal convection is shown to be likely to occur in the core. The conservation 
of angular momentum will riHiuire it to be associated with a radial gradient 
of angnlar velocity which will have a large magnetic effect. Its interaction with 
the dipole held can produce a toroidal Held which is many times as intense as tbe 
dipole lield- 

The Gonvective and rotational motions can interact with the dipole and toroidal 
field in a way that tends to reproduce tbe dipole field. The complete theory 
has not been worked out, hut it seems likely that the interacticMi is strong enough 
to maintain the field. The whole process resembles that occurring in a sSlf- 

exclting dynamo. 

The existence of a strong field in the core removes the difficulties previously 
found in the theory of tbe secular variation. — Author's al>8tract, 

' See also Qeophys. Abstracts 11967 and 1196a 



Digitized by Google 



MA0NBTI8M 



llflM. SodEsdorff, B. iffarnnagnetlgiBista Ja rerontnltota tmflieB totklmiutea 
▼RlocMft [On feooiagnetiam and tbe aurora borealia In tbe light of veeant 
research] : Terra, voL 69, no. 8, pp. 76^, 1947. 

Celestial bodies are assumed to be magnets. This la positively proven of the 
Sao, Mercary, Venus, and (he Moon, where magnetiflin la aa fundamental aa 
snvlty, and la probably being generated by the rotation of atoms and Ions in the 
Mlar snbatanee of whldi ihey are composed. The processes going on In thia 

nistaiice 3^eld as the final products iron and nickel. The process is more ad- 
vanced in the interior of a cooling celestial body, thus causing a greater Intenaity 

of mapnptizatlon in the interior of the planets. 

If the exterior crust slowly rotates relatively to the maprnetic internal core, 
secular variations of the internal mnjirnetic field are produced. Variations 
of the external magnetic field are probably caused by tlie induction effect of 
electric currents flowing at a tieight of about 500 km. above the eartli's surface 
and reaching an intensity of 120,0(NMB60,000 amperes, along the auroral aone. 
Yariationa of the forms of the auroral aone are attributed to some unknown radia- 
tion, which also causes disturbances in the external geomagnetic field. Diagrama 
and pictures are added to the text and their details discussed.— T. F. 

11987. Al'thausen, O. N. On certain regularities in production of thermo-rema- 
nent magnetism in magnetites [in Kussiau] : Aliad. Nauk S^SXi Izv., Ser, 
geog. i geofiz., vol. 13, no. 4, pp. 359-362, 1949. 

Tbe natural magnetization of many geologic formations is mudl greater than 
the magnetization produced by the local geomagnetic field. As a possible expla- 
nation the hypothesis is advanced tliat the present magnetic state of those forma- 
tions, and primarily of their magnetite content, is one of thermo-remanent 
magnetism produced by the cooling of th(» earth and corresponding to an earlier 
much higher level of the geomagnetic field. 

To test this hypotheala measurements were made of thermo-remanent mag- 
netism resulting from the cooling of several magnetite samples from different 
ore deposits of the U. S. S. B. from a temperature above the Guiie point to room 
temperature, while keeping them In a magnetic field. The intensity of the 
applied magnetic field ranged from 0 to 125 oersteds and the initial temperature 
was about 600° C. 

It IS concluded tliat the final magnetism of the niagiH'tite samples is determined 
by tbe intensity of tlie magnetic tield during the cooling. It is hoped that by 
roversing this relation it will be possible to estimate tlie intensity of the geo- 
magnetic field of previous geological ages. — 8. T. V. 

U038. Woo, G. G. Some improvements In La Cour*s quarts torsion horlaontal 
Intenaity magnetometer: Ghinese Geophys. Soc. Jour., vol. no^ 2, pp. 
19^204, 1949. 

Ob the basis of the theoretical analysis of tbe construction of the La Conr 
Q. H. M. magnetometer it is conclQded that the instmment in its present form 
will not function properly for certain values of J7, because the mechanical torque 
exerted on the moving system cannot be equilibrated by existing springs. 

An improvement is suggested consisting of an arrangement that gives the 
quartz Qhre an additional twist by rotating its top» thus making the deflection 

of the magnetic needle always equal to 90°, 

A description of different parts of the instrument is givf^n as well as a theoreti- 
cal study of its operation with the changes. Experimental data obtained from 

897687—50 3 
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tests of the modified magnetometer were destroyed in fbe war and cannot be 
iinoted now, bat the foncttoning of the Instrument was ossenttally irnvtoved.— 
8. T. V. 

11989. Stenz, Edward. First magnetic determinations in Afghanistan: Geoflo. 
Pura e Appi., vol. 15, fasc. &-4, pp. 181-185, 1949. 

The first determinations of magnetic declination in Kabul, AfS^mnistan, were 
made on SQ;»tember 10, 1939, using a Zeiss theodolite, provided with a magnetic 
compass. As a mean of eight determinations, the value of 2.74** E. was obtained. 

Determinations of magnetic declination were rei)eated in Kabul in 1945-47. 
The values obtained ranged from 2.10" E. to 2.54° E. The inclination was twice 
determined and tlie values of 51 "24' and 51 "21' were found. — -S. T. V. . 

IIMO. Frincep Cnrto, J. M. Un dclo de bahias en el obierratorlo M ia>ro [A 
cycle of magnetic bays from the records of the ISbro Observatoiy] : Ber* 
Geofls., TOL 8, no. 32, pp. 607-622, 1940. 

A statistical study of magnetic bays recorded between 1923-33 at Elbro Observa- 
tory, Spain, is presented. Daily, yearly, and secular distributions of geomagnetic 
bays daring this period are shown as histograms. PositiTe bays appear almost 
exclnsiyely dnring the night. The greatest number of bays occur during liaieh 
and October. The duration of observation was too short to permit determinatiOB 
of a secular periodicity. The importance of studying the variation of the total 
geomagnetic vector rather than the separate components R, Z, and D is em- 
pha8ized.~£(. T, V, 

11941. Chen, P. C. A detailed geomagnetic survey of I'ehpei district, Szechwan, 

China: Chinese Geopbys. Soc. Jour., vol. 1, no. 2, pp. 177-18G, li>49. 

A geomagnetic sun^ey of I'clipei [Pei-p'ei Knai)-1i chu] district was made be- 
tween December VM'^ and May IJMO. using an Asknnia theodolite magnetometer, 
a Schmidt magnetometer for J) and // measurements, and an Askania earth- 
inductor for / measurements. The Institute of Physics of the Academia Sinica 
was used as base. Fifteen stations were occupied. Values for each were obtained 
by averaging four observations at different times of the day and reducing these 
to the common epoch 1946.1. The results of these determinations are presented 
in a table, indicating ft>r each station its position, observed values of D, J, and B, 
reductions to the mean of the day, and reductions to the chosen epoch. Isogonle^ 
Isoclinic, and isodynamic maps of the district are also iucluded.—£f. T. F. 

SEISMOLOGY 

11942. Inglada Ors, Vicente. Resultados de las recientes investigaciones sismo- 

logicas [Results of recent seismological studies] : R. acad. den. Madrid 
Rev., voL 42, no. 2, pp. 171-221, 1948. 

A review of the causes of earthqii.iki's, and seismological interpretations re- 
garding the internal structure of tlie earth and deptli of focus. — S. T, V. 

11948. Ramires, J. E. The new selmic station at Galeraaamba, Golonibla: 
Seismol. Soc. America Bull., vol. 40, na 1, pp. 1-0, 1969. 

The location and equipment of the new station are described. See also Geopbys. 
Abstract 11707.— If. (7. R. 
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11944. Stoneley, Robert. The effect of a low-velocity internal stratum on surface 
elastic wayes : Royal Astron. Soc. Monthly Notices. Geophys. Supp., vol. 
6. no. 1, pp. 28-35, 1950. 

The effect on the surface amplitude of Love waves of a low velocity layer of the 
tJTH? envisaged by Gutenberg and Richter is discussed, and it is shown, so far as it 
is practicable to make a comparison, that a diminution of about 10 per cent in the 
Tclocitjr of distortlonal waves in the lower balf of a snrf aoe layer causes no 
marked change in the amplitude of Loto waves. If there Is a high-velocity inter- 
nal layer« Love waves will not exist for waves longer than a certain critical wave 
length which depends on the parameters of the system. As a limiting case of the 
three-media systems considered, it is shown that for sufficiently short wave 
lengths Love waves can be propagated in a two-layer plate with a velocity greater 
than the veloci^ of distortional waves in either layer. — U. 0. R, 

11946. Altenburg, K. Dispersion lougitudinaler Brdb^benwellen [Dispersion of 
the longitudinal s^smlc waves] : Ihcperientia, vol. 5, no. 2, p. 68, 1948. 

Absorption of elastic waves propagating tli rough a medium is determined by 
inner friction, heat conductivity, and intramolecular vibration. Variation of the 
effect of these factors with frequency causes anomalous dispersion of the waves, 
so that the waves of shortest period have the greatest velocity of propagation. 
When the period of the wave aiqiiroachea the relaxation time^ absorption and 
dispersion reach a maximum, transverse waves cannot be propsgated, and the 
velocity of the longitudinal waves sharply decreases. For seismic waves this Is 
noticeable at a depth of 2,900 km. This vahie, and therefore the diameter of the 
earth's core, changes with the pericxl of thi' wave. Those phenomena, predicted 
by the theory of W. Kuhn and A. Ritmann, are confirmed by the analysis of the 
seismic w-aves at epicentral distances up to 8,500 and over 10,000 km. Waves of 
intermediate epicentral distance evidently reach the observation point by another 
path,-H5. T, V, 

11946. Scholte, J. G. On true and pseudo Rayleigh waves : K. Nederland. Akad. 
Wetensch. Proc, vol. 62, no. 6, pp. 652-653, 1949. 

The diange in the form of a plane seismic wave caused by the reflection or 
refraction at the boundary between two infinitely large media is a function of tiie^ 
angle of incidence. Motion along the boundary surface may be either Stoneley 
waves or Rayleigh waves. Referring to his study of this problem ( See Geophys. 

Abstracts I'Xi, no. 1()()(M)) and to a discussion with Prof. Cagniard, the following 
correction is made as to the kind of seismic waves observed on the surface of 
the earth: if the density of one medium is very small (atmosphere) a pseudo 
Rayleigh wave is obtained, almost identical with the theoretical iiayleigh wave. 
If tUs medimn Is ocean water, Stoneley waves are produced.-HSr. T. F. 

11M7. Due Bojo, Antonio. El ntuevo sismografo de la estadon sismologica de 
Cartuja [The new seismograph of the Cartuja selsmological station] i 
Rev. Geoffs., toL 8. no. 82, pp. 470-474, 194a 

A deserlption is given of a new B-W component seismograph which has been 
in operation at the Cartuja observatory since July 1949, replacing the old 
Bendmian instrument The new instrument records waves of periods up to 20 
seconds. The weight of the pendulum bulb Is more than 4^ t<ms, which neces- 
sitates a strong supporting system of steel beams. The natural period of tills 
pendulum can be made as high as 27 .seconds. Frictional resistance is very 
low and contributes to the fidelity of recorded waves. — S, T. 7. 
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11948. Ingrain, R. E. Note on the magnlficatton curve of a seismograph recording 

through a galvanometer: Selsmol. fikie. Amertea BnlL, voL 40, no. 1, 
pp. 21-28, 1900. 

A general equation is derived linking the con5?tants of the instrument with 
the earth period. The equation is useful for forming a quick appreciation of 
the magnification curve and in designing instruments for particular purposes. 
If 7 iiB the period of a seismograph with damping coeffldent fc, Tt the period 
of the galvanometer with damping coeiBcient ht, Te the period of earth movement, 
and T's the period of earth movement fm which the magnification ia a mazinniin, 
then 

82"»a4-4I (2V— 1) (2fti»— 1) T^\T'*m^ [4(2*»— 1) (2»a*— 1) rri'+r'+Ti*! 

T'*E—T'Tx*=^Q, —U,0,R. 

11949. Kisslinger, Carl. Velocity of longitudinal waves in some Paleozoic forma- 

tions in the vicinity of St. Louis, Missouri: Am. Geophys. Union Trans., 
vol. 31, no. 2, pt. 1, pp. 169-173, 1950. 

Longitudinal wave velocities in five Paleozoic formations which outcrop near 
St. Louis were determined by a series of short i ange refraction profiles as follows: 
St. Peter sandstone, 2.85-2.'J0 km./sw. ; .Joachim dolomite, G.OO-G.SO km./sec. ; 
Kimmswick limestone, 1.73-2.06 (?) km./sec.; St. Louis limestone, 3.62-3.SG km,/ 
sec. ; Cherokee formation, 2.16-2.28 km./sec. in blue shale, 2.0 (?) km./sec in the 
Cheltenliam fire clay member. MgCQi content is suggested as a poesihie dominant 
factor in controlling the velocity of elastic waves. — U, O. R, 

11950. Mariner, S. T. Observations on seismic waves reflected at the core 

boundary of the earth: SeismoL Soc America Bull., vol 40, no. 2, 
pp. 95-109, 1950. 

Batios of observed ground displacements produced by seismic waves reflected 

from tlie earth's core to those produced by direct body waves are definitely larger 

. , * - horiaontal displacement 
than expected from currently accepted theory for the yeriod ""^^ 

hitio, M ^ amor tor ^aToc ^ tia 

horizontal displacement ^. , Pcflf, , . 

r-i ratios of —yT- and in reasonable agreement for 

period P 

horizontal displacement . 8c8 . vertical displacement ^ ^ fioS 

■ ■ " - . : ratios or „- and ; — , — ■■ ratios of --r- 

period 8 period B 

8c P 

and The discrepancies apparently involve the PcP phase and not the P 

phase. Angles of incidence of PoP waves at the earth's aorfaoe are not in 

accordance with theoretical values. No single factor of the theoretical formulae 

for the displacement due to a seismic wave can be changed aofflciaaUy to aooouat 

. ^ . . - - horizontal displacement ^PcP «4> #, » 

ior the observed r-^ ratios of Ji. 0, R. 

period P 

119BL Tolstoy, Ivan and Swing, Ifanrice. Tlie T phase of shaUow-foeoa earlli- 
guakes : Selsmot Soc. America Bnll., vol. 40, no. 1, pp. 35^61, 1060. 

A short-period phase, 0.5 sec. period or less, traveling through the ocean with 
the velocity of sound in water has been identified on a large number of seismo- 
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grams of earthquake? occurring at sea. This arrival was identified on the 
Benioff short-period Heismo^rniuH of the Weston. Fordhani, and Ottawa stations 
for a series of DtJiaiuicuu liepubllc shocks, and on the Benioff short-period 
geismograma of the Pasadena network of stations and the Mount Hamilton and 
Mineral statloim for a series of major Japanese and Aleutian shocks. 

Hie existence of this phase had been noted previously by Lln^n, who was 
at a loss to provide an explanation for them. The medianism of propagation 
of the T phase Is discussed and several practical applications artt described. — 
Author's ab9traet» 

11952. Ewing, Maurice, Tolstoy, Ivan, and Press, Frank. Proposed use of the 
T phase In tsuiianii warning systems; Seismol. Soc. America Bull.» 
vol. 40, no. 1, pp. 53-58, 1U50. 

A striking correlation between the occurrence of a short-period earthquake 
rhase (T phase) traveling through the ocean with the speed of sound in sea 
water and the occurrence of tsunamis has been observed. The characteristics 
of the T phase are dcscrib«'d and the data upon wliich the correlation is based 
are presented. Although further study is needed, the evidence at hand war- 
rants the Inelaslon of Instruments suitable for reeordlns the T phase In tsunami 
warning systems. It is quite possible that sofar listening stations would be 
valuable adjuncts In tlie detection of tsunaml-prodncing earthquakes-slnce tbey 
offer the best means of recording the T phaae.— Author's ahsirwjt, 

11963. Press, Frank, Ewing. Maurice, and Tolstoy, Ivan. The Airy phase of 
of shallow-focus submarine earthquakes: SeiamoL Soc. America Boll., 
VOL 40, no. 2, pp. 111-148, IdSO. 

An extension of the theoretical work of Lamb and Pdrarls shows that a prom- 
inent phase (Airy phase) consisting of a group of waves of period 0-11 seconds, 
traveling across the ocean with a velocity of approximately 0.7 of the speed of 
sound in water, should be present on the seismograms of shallow-focus submarine 
earthquakes. Tiiis arrival corresponds to normal mode propagation at a sta- 
tionary value of Ki<'up voiocity through the acoustic system consisting of the 
ocean and the rigid ocean bottom. 

A phase fitting this description has been observed on the Milne-Sliaw Instm- 
Bients at Bermuda for a series of Dominican Republic slioc^s. Tl|e Wenner 
telsmograpiis at Huancayo recorded the Airy phase of a shocik southwest of the 
Galapagos Islands. 

The study of the Airy phase of a sufficient number of sea quakes would provide 
Information concerning the nature of the ocean bottom since the latter affects 
both the periods and velocities of the Airy phase. — Author't abstract, 

11954. Oaloi, Pletro, Marcelli, L., and Pannocchla, G. Sulla velocitft di propaga- 
sione delle onde superflciali in correspondenza dell' Atlantico [Velocity 
of the propagation of surface waves under the Atiuutic UceauJ : Annaii 
Geofls., vol. 2, no. 8, pp. 347-m, lM9s. 

The velocities of both Love and Rayleigh waves were determined from the 
selsnr.ograms of about fifty stations for the earthquakes of April 24, 1047 on the 
mid-Atlantic Rld^'c. Tlu-se v(M'»<nties, both west and east of the Ri(lj;e, were 
very close to those found for the i'aeitic, casting some doubt on the hypothesis 
<tf eonttnental drift— T. 7, 
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HOBS. Dl Pllippo, Domenlco. L'onda "G" di Gutenberg nel terrtmoto delle 
Azzorre del 25 novembrS liMl [Gutenberg's 0-wave in the Azores earth- 
quake of Nov. 25, 1941] : AnnaU Geofls., vol. 3, no. 1, pp. 39-^, 1950. 

The direct G wa\ e and (?,, (?», O^, and Q» were clearly recorded on Rome sels- 
mograms of the earthquake near the Azores on Nov. 25, 1941. From records of 
Beveral European and American stations, the travel time of the direct wave 
was found to be N.c = (AV0.0405 ± 0.00039) — (0.026 ± 0.513) sec, and tlie 
Telocity 4.5 km./sec. — <S. T. V, 

11960. Agamennone^ GlOTamiL SpogUo del materiale del 1947 perreaato aU 
Uffido Oentrale dl iceteor^ogla e geofiBica [Data on aahnnle «fventi 

during 1947 obtained by the Central Office of Meteorology and Geophys- 
loa] : Soc SiamoL Italtona BolL, toL 41, no. 1, pp^ 80-56» 194& 

This la a anmmary of data on Beiamle erenta received hy tlie Italian Central 
Office of Meteorology and Geophyaica during 1047, collected fkom botb aetamologl- 
cal stations all over Italy and private persons. Some 88 earthquakes were noticed 

during this year, most of them of a very feeble intensity. Only the eartbqnake 

of March 11, felt in southern Italy, reached intensity 8. The summary gives the 
time of the shocks observed in different localities, their duration and a brief char- 
acterization. Ho information on epicenters of the earthquakes is given. — fif. T. 7, 

11957. Agumennone, Giovanni. II terremoto delle Prealpi Carniche del 4 maggio 
1034 [The earthquake of May 4, 1034 In the foothlUa of the Alpi Oaniiche] 
Soc. SIsmol. Italiana BolL, vol. 41, pp. 1-14, 1048. 

The earthquake of May 4, 1034 was outstanding in its Intensity (reaching 7 of 
the Mercalli scale) and area of proimgation. It was felt at distances up to 
18() km. and was recorded l)y seismof,'raiihs at distances up to 1,000 km. 

Using Gassmann's formula, the depth of focus was found to be 5-10 km., which is 
iu agreement with diita for other earthquakes in this region (except the depth 
of 14-18 km. for the earthquake of November 18, 1936 found by Caloi). It was 
impoflsible to use the data of the Italian selsmological obaerratoriea on the time 
of arrival of different phases because of uncertainty of these data, nor could the 
an^ of emergence of aelamic waves be utiliaed because of the very small initial 
dlflplacenients.---fif. T. F. 

11058. Imamura, Akltsune. Land deformations associated wiHi the recent 
TdkaidO earthquake: Acad. Japan Proc, vol. 21, no. 3-10, pp. 193-106, 
1945 (1947). 

Immediately following the destructive earthquake of December 7, 1944 off the 
coast of TOkaldd, a resurvey was made <tf the liikura-Kakegawa-Omaeaaki lines. 
Precise leveling had been done several times on these lines since 1902 and revised 
just before the quake. Ohanges in height of as much as 118 nran. for several 
points over a horisontal distance of about 20 km. were established. Displacement 
f>f the bendi marks for previous periods stnoe 1000, indicate that the tilt of the 
Tertiary block preceding the earthquake was a forerunner of the sho^ The 
data are referred to an arbitrary base and are relative. The prodsion of the 
levding is not indicatedrH9. 3*. K 
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11868L Nagata, Takeshi, and Okada, Atsushi. Land deformation of Muroto Point 
before and after the Nankaido great earthquake on Dec. 21, 1946: 
Tokyo Univ. Earthquake liesearch Inst BalL vol. 25, pts. 1-4, pp. 85-S9» 
1947. 

Four precise leveUing surveys were made following the earthquake along lines 
which had been completely or partly survoypd in 1S05, 1929, and 1935. It is con- 
cluded that the neighborhood of Muroto Point [Miiroto-hanto] had been tilting 
S. 10° E. with nearly constant velocity of 0.0001" per day until at least 1935 and 
probably until just before the earthquake. The abrupt tilting motion accompany- 
ing the earthquake exceeded T\ Since tbe earthquake the area has been rapidly 
tittiiig in a S. 10" B. directfon with a velocity wMdi is gradually decreasing with 
time hot which is larger than that before tbe eartbiiiiake.~Jf . C. R, 

11900. Pamir, H. N. Une ligne siismog^ne en AnatoUe septentrlonale [A seis- 
motectoni€ line in northern Anatolia] : Istanbol t)niv. Fen FakflltesI 
Mecmtiasi, ser. A, voL 9» no. 8, pp. 14S-158, 1940. 

The oH^n of violent earthquakes in Anatolia during 1939-45 is discussed. The 
ftrongest of these was the first earthquake of December 27-28, 1980 whidi reached 
Intensity 11 on the Mercalli-Sieberg scale and caused the death of 40,000 persons. 
Strong aftershocks were felt during January and February 1940, and during 

1942-44 numerous earthquakes of intensity 10 occurred in adjoining regions. 

The earthquako of December 1939 was caused by a deep tectonic dislocation 
and produced on the surface a continuous rift 360 km. long, trending northwest 
from Erzlncan through the valh'ys of C^banli and Kelkit to the plains of Susehri. 
Subsidence on one flank of the rift was in many places as much as one meter; 
the horizontal opening near Re^diye was 3.7 meters. The later shocks are at- 
triboted to a series of secondary tectonic movements, some of great intensity, bnt 
an of the same character as theflrst-HS. T. F. 

1196L Heinrich, R. R. The Mississippi Valley earthquake of June 80, 1947: 
Seismol. Soc. America BolL, voL 40, na 1, pp. 7-19, I960. 

The epicenter of the earthquake of June 80, 1947 (04*^*68.1' 6. c: t.) was 
located near the confluence of the Meramec and Mississippi Bivers a few miles 
south of St Lonls, Mo. The earthqnake originated in a basement sone of transi- 
tional structure between major tectonic elements, and seems to be genetically 
related to those along the Rte. Genevieve fault, the Duquoin flexure, and the 
northeastern Ozark flank. The earthquake occurred as the Mississippi River at 
St. Louis was reaching the crest of one of the larjrest floods in history, but 
whether or not the flood triggered the eartliquake cannot be determined. — M. 0. R. 

11902. or, A. L Microseisms and solar activity [in Russian] : Priroda, no. 2, 
pp. 8-6. 1900. 

Bath's sufjgested correlation Iw^tween microscisinic activity and the path of 
the cyclones in the Northern Hemisphere is questioned. From the observations 
of L. A. Vitels, it is concluded that the curve of the variation of microseisms is 
identical with that of the intensitj" of cyclones, but not of their path. This curve 
is probably related to variation of snn spots. The necessity of farther study of 
the problem Is stressed.— T. F. 
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11963. Kishinouye, Fuyuhiko, and Tkegami, Ryohei. A study of mlcroseismg 
' after A. W. Lee's metliod : Tokj o Univ. Earthquake Seseardi Inst Bull., 

▼ol. 25, pts. 1-4, pp. 43-48, 1947. 

Studies of niicroseisms at Tokyo do not conflrm results elsewhere that direction 
of travel can be clearly determined. — M, C. R, 

11964. Ylineu, J. Mikroseismia ja saiin valiseetU yhteydesUi [ Relationship 

between microseisms and weather] [In Finniali with German abstract] : 
Terra, vol. 61, no. 1, pp. 62^, 1040. 

The seismograms of the Helsinki Observatory were compared with the meteor- 
ological data related to wind conditions on the Atlantic coast of Norway. The 
entire length of the coast line was divided into six sections, the corresponding 
Telocity of the wind computed from the isobars, and "pressure factors" were 
assigned to observed wind directions ranging from aero for wind blowing per- 
pendicularly from the coast toward the ocean to four for wind directed toward 
the continent. Wind velocities were multiidied Ity tiie pressure factors, tiie 
products added for all six sections, and the result assumed to be r^resentative of 
surf action. Comparison with the corresponding seismograms showed tliat in 
most cases the maximum amplitude of microseismic waves was observed six to 
twelve liours after the maximum surf, except when the center of the barometric 
maximum was over the continent. An increase in the period of the microseisms 
with increasing amplitude was also observed. — 8. T. V. 

ELBCTBICITT 

11965. Mironov, A. T. Electrodes for electrical measurements in sea water 

[in Russian] : Alsad. N&uk SSSR Doklady, voL 70, no. 5, pp. 825-827, 
1949. 

PbSO« is reconmnended for electrical measurements in sea water. It has a 
self-potential of only a few millivolts and this potential difference remains con- 
stant. PbSO* plates from old storage batteries may be used or plates covered 
with a film of PbSOi may be prepared from the lead sheaths of cables. By 
treating the plates in a bath of sea water, It is possible to obtain electrodes 
showing a constant difference of potential of only a fraction of a millivolt.— 
8.T.V. 

BADIOACTrVTTT 

11966. Festa, C, and Santangolo, M. La radioattivita della terra f Radioactivity 

of the earth] : Annali Geofls., vol. 2, no. 4, pp. 503-617, 1949. 

Tiie distribntion of radioactive elements In the cmst and interior of tlie eaplh 
and its efltet in problems of age and internal heat determinationa are reviewed.— 
S. T, F. 

11967. Siatis, Hikling. Experiments in the possibility of increasing the eflaciency 

of ganuna-counters : Rev. Bci. Instruments, vol. 20, no. 5, pp. 3iKl-35i, 
1049* 

Several modifications of the design of Geiger-Miiller counters made during 
experiments in the Nobel Institute for Physics in Stockholm are described. A 
higher efficiency of the counter was obtained by the introduction into the tube 
of a system of absorbing solid bodies in the form of concentric rings supported 
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bgr mica plates. The anode wire was of tungsten and was kept stretched by a 
spring, and the individual rings were kept at potentials corresponding to their 
position in an undisturbed electrical field created between the charged wire and 
the cylinder. Good plateaus and resolving times were thus obtained. The efl3- 
ciency of the counter having three ring systems with twenty-four rings in each 
aystem was two and one-half times that of a .conyentional counter of the same size. 
The resolving time of the new counter was found to range from 1 to 6x10^ 
■eoond8.-HSr. T. V. 

11968. Beholds, G. T. Llgnid BCintOIation connters; Nocleonlcfl» toL 6, no. S, 
RP. 68-68t 1960. 

The scintillation properties of a series of solutions were investigated, among 
them solutions of dlbenqrl in ether, naphthalene In benzene, xylene, and terphenyl 
in m-xylene, in hennene, in toluene, and in cyclohezane. The terpboiyl solutions 

seem to be the most appropriate for the purix)se. Pulse heights equal to those 
of good stllbene crystals can be obtained from clear solutions of terphenyl. 
Because large cells of clear solutions are so simply prepared, it will now be 
possible to replace counters previously requiring very large, fast detectors. 

Results of experiments with different solutions are given, and a graph shows 
the effect of concentration of terphenyl in m-xylene on the functioning of the 
tamtttt—S, T. F. 

11909. Ivas, B. I* Laboratory power supply for vibrator-type portable Geiger- 
counters : Boon. Geology, vol. 46, no. 3, pp. 246-248, I960. 

Tibrntor^type counters operating from two 3-volt flashlight cells may be pow- 
ered in the laboratory from a simple inexpensive transformer-rectifler-filter 
device. The power supply consists of a small step-down transformer which re- 
daces the line voltage to about six volts and iiulates the power line from the 

OQ^IHit* The rectifier is a medium-current bridge-type selenium unit and the 
filter a 1,000 microfarad dry electrolytic unit, both standard radio parts. A cir- 
cuit diagram is given.— J£. 0. A, ^ 

11970. Ageno, Mario, Chioz/.otto, Mario, and Querzoli, Buggero. Sulla nuova 

tecnica del oontatori a ecintillasione [A new technlaue in the design 
of the sdntillatioii countera] : Accad. Nas. Lincei. CL sd* fia., mat e nat 
Bendn vol. 6, fasc 4, pp. 468-457 ; fasc. 5, pp. 620-681, 1949. 

The properties of scintillation counters, the influence of surrounding tempera- 
ture, and the relation between the intensity of irradiation and the intensity of 
the current generated in the photo-tube are reviewed. 

The small dimenrions of crystals present limitations to the sensitivity of the 
counters in cases of weak radioactivity. An attempt was made to replace the 
solid crystals by solutions of different salts. The intensity of scintillation caused 
by thorium salt was found to be influenced l)y the liiud of solvent used. The 
scintillating solution wns placed in a flat container in front of Uw photo-tube 
and was irradiated by thorium .salt ; the tube was cooled by solid COi. The best 
results were obtained with the solution of naphthalene in xylol. — S. T. V. 

11971. Damon, P. B. Badloactivity and mineralisation in rhyolite porphyry: 

Geophysics, vol. 15, no. 1, pp. 94-101, 1960. 

Measurements of hard gamma radiation from the pre-Cambrian rhyolite 
porphyry of the Bourl)on, Mo., well core indicate a direct relationship between 

897687—50 i 
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mineralization and radioactive content, low activities being UBSociated with hig^ 
mineral dtmsity. Mineral density is directly related to iron content and steadily 
increases with depth. The low radioactivity of mineraliaed aectioos may be tbe 
result of leaching out of the potassium content. — M, C. R. 

HEAT 

11972. Casertano, Lorenzo. Sul coDtributo termico derivante dalle disintegra- 

sione iradioattlTe nella terra [The contrllmtlon of heat derl^ from 
disliitegration of radioactive sabstances in the earth] : Geofls. Para e 
Aivil^ vol. IS, faac 1-2, pik. 54-60, 1M0. 

The amount of heat resulting from radioactive disintegration of potassium is 
discussed. Urry's formula is found very convenient for the computation of the 
heat produced, bnt with certain cliaoges In tlie value of the numerical constantly 

From a critical analysis of some twenty data obtained hy different sdentislB 
Urry's formula is written as : 

J«2.1XlO^+28.95xl(V'a 

iu which H is the number of calories produced by a gram of KjO ; N is the number 
of alpha particles emitted, and o is the KsO content in a gram of the substance 
under inyestlgatidn. In the i»roposed formula the K content of the crust to a 
depth of 40 km. is assumed as 2JSSX10'* grygr^ and qpedflcally 8^X10^ 
tor granite; I.OOXIO'* for calcareous formations, and 0.27X10^ for arenaoeoaa 
rocks.— ^. ST. F. 

11973. Thomson, J. E. Geology of the main ore zone at Klrkland Ijake: Ontario 

Dept Mines Rept., vol. 67, no. 5, pp. 55-62, 1950. 

As part of the geologteal study of the main ore zone at Klilcland Lake, Ontario^ 
geothermnl inensurements were made to depths of 7,200 feet In the Lake Shore 

and Wright-Hargreaves mines. The aecnracy of the temperature measurements 
is estimated as -+-0.1° F. At depths of less than 3,500 feet points of equal tem- 
perature do not lie on planes parallel to the surface. Thus, the heat flow is not 
strictly perpendicular to the surface, and temperature gradients may be quite 
different at nearby points. Below 3,500 feet reliable temperature gradients may 
be calculated. The average temperature gradient below 8,600 feet was 1* F. per 
140 feet, or 4* C. per 262 feet.— H. T. V. 

VOLOAVOLOOT 

11974b Ferret, F. A. Volcanological observations, 162 pp., Oftmegie Institution 
of Washington, Pub. 548, 1960. 

Tlds is a condensed record of personal observations over a period of some forty 
years of volcanological studies. It includes descriptions, illustrated by numerous 
pictures, of volcanic eruptions of widely different types in different parts of the 
world, whldi were observed at rlose range. Among other subjects discussed are: 
the causes contributing to formation of a volcano; volcanic liquid and gases; 
electric and atmospheric phenomena observed during an eruption ; volcanic ash 
and its composition; gravitational and volcano-seismic phenomena; prediction 
of eruptions ; and suggestions for observing volcanic eruptions, including instruc- 
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tionsfor use of photographic equipment, thermomotric instruments, apparatus for 
gas collection, sound recording, and study of lava samples. — 8. T. V. 

U97S. Fries, Garl, Jr., and Gotl4nez, Celedionlo. Activity of Parfcatin Yolcano 
from AngiiBt 1, 1948 to June 80, 1948: Am. Qeopbys. Union TnuuL, voh 
81, na 8, pp. 406-418. 1900. 

During the period covered by this report, Pun'cutin's activity continued on 
about the same scale as the previous two years. The quantity of ash empted 
decreased, tnt emption of vapor and bombs continued with roughly the same 
intensity as the previous year. Changes In the outward form of the cone were 
slight Lava continued to Issue without interruption from the vent formed at 
tiie northeast base of the cone In Feb. 1048, and the vent area at the southwest 
base of the cone remained inactive- The rate of lava flow between August and 
January was raoderato to frreat but the volume decreased notably early in 
February and remained smaller until the end of June. — M. C. R. 

11976. Pough, F. H. The geologic history of Parlcutin: New York Acad. Sci. 

Trans., ser. 2, vol. 11, no. 2, pp. 28-88, 1948. 

An account is given of the formation and early activity of the volcano 
Parlcutin on the basis of photographic records assembled into a film. — V. 8. 

11977. Vlodavets, V. I. The volcanoes of the Soviet Union [in Russian] : 102 

pp., Moscow, Qeograflsdat, 1949. Bevlewed In Vses. Geogr. Obsdu 
Isv., vol. 82, no. 1, 1960. 

General questions of volcanism, properties of magma, genesis of geysers and 
hot springs are briefly discussed. The bool< is cliiefly devoted to a description 
of the present and past volcanic activity in the U. S. S. K. Detailed descrip- 
tions are given of activity in Kamchatka Peninsula, the Kuril Itfands, the 
Osucasus, Lake Baikal region, Coitral Asia and northeastern Siberia. An 
sztenslve Mbllograidiy Is lncliided.-HSf. T. F. 

11978. Gognd, Jean. Introduction I'^tude mi^^anique des deformations de 

r^corce terrestre [Introduction to (ho study of mechanics of the de- 
formations of the crust of the earth] : Mtnnoires pour servir h. Texpli- 
cation de la carte g6ologique d^taill^e de la France, 523 pp., 1948. 

The second edition of this work takes into account the meet recent studies on 
ttie subject and the investigations of the American scientists, which were 
unavailable in France during the publication of the tirst edition. 

The book is divided into five parts. The first part deals with the mechanics 
of the earth, including astronomical and geodetic data on its dimensions and 
shape, distribution of mass in its interior, isostatic compensation and its geo-' 
logical siguificauce, earth tides, pressure and temperature distribution, sources 
«f heat development, and propagation of seismic waves. The second part Is 
devoted to the theory of elasticity and a discussion of experimental studies on 
the plastle behavior of the earth's mass. The third part Is a mathematical 
itudy of elastic, plastic, and viscous deformations. Simple geological deforma- 
tions such as that of a stratified formation, warping of a thick bed, or genesief 
of faults and geological deformations of greater extent are analysed, in parts 
four and five.— flf. T. F. 
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TBCTOTOSHTSIOB 

11979. Glaessner, M. F. Geotectonic position of New Guinea: Amer. ASBoe. 

Petroleum Qeolc«ists BuU., toL 34» no. 5, pp. $56^881. 1950. 

Arailable data on geoteetonle felattonfl in ttte New Guinea area aie reviewed 
to provide a basis for discussion of the fondamottal strnetvral features and 

dynamics of tliat part of the Pacific margin. Tbe island is tentatively divided 
into twelve structural zones. Its present geographical unity has heen super- 
impof^rd on a heterogeneous foundation mainly by very young upwarping and 
downwarplDg in a direction parallel to the Pacific border. Southern and central 
New Guinea are essentially Australian, and represent i>arts of marginal areas 
wbicb are elsewhere submerged as parts of tbe continental shelf. Western New 
Guinea is Btroni^ influenced by tbe structural trends of tbe Bast Indies. The 
area between Australia proper and the Pacifle border is a major geosyndinal 
belt Northern and eastern New Guinea forma part of tlie Melaneeian struc- 
tural belt. Geologic and gravimetric studies in New Guinea and New Zealand 
may make it possible to tost theories which have directly or indirectly made 
assumptions on tbe nature and age g£ structural elements in this area. — M. C, R. 

11980. Hess, H. H. and Buell, M. W., Jr. The greatest depth in the oceans : Am. 

Geophys. Union Trans., vol. 31, no. 3, pp. 401-405, 1960. 

Review of information concerning the deepest soundings in the oceans suggests 
that previously accepted values for the Emden and Ramapo deeps are somewhat 
in error and that the Cape Johnson deep in the Mindanao trench is probably the 
deepest valid sounding thus far obtained. The Cape Johnson soundings, some 45 
milea Mtth of the Baidai deq^, indicate a depth of 5»740 fathoms.— Jf. O. JL 

INTHftNATi OGJHUTiVUyiOK 

11961. Bullen, K. B. Oompreesibility-presenre Iqrpothesis and the earth's In- 
terior : Royal Astron. Soc Monthly Notices^ Geophys. Snpp., yfA, 5. no. 
9, pp. 35&^368» 1949. 

• 

The hypothesis has been set down Uiat at preBsures ranging from 19L4X10" to 
at least 8.6X10^ djnca/au,* (the latter being the preasur^ at the eartb's center) 
the ocuBpresslbllity ir* of a substance at temperatures o< the order of those in tiie 

earth's deep interior is essentially independent of its chemical composition. A 
simple form of the hypothesis to tbe effect that k and dk/dp (where p denotes 
pressure) change continuously and smoothly thronghont the earth below a depth 
of 1,000 lun. has been discussed in relation to seismic data. The hypothesis entails 
an abnormally lar}i:o density gradient in the lowest 200 km, of the earth's mantle, 
and in the earth's inner core, and that these two regions are not chemically 
homogeneous. It entails that tbe density near the earth's center lies between 
about 16 g./cm.* and 20 g./cm.* (apart from a possible accumulation of even 
denser material very dose to the center). The hypothesis In its simplest form 
would require the earth's density to be a little higher fn the region above the 
1,000-km. level than the figures given in a previous model. The hypothesis wouM 
entail that the Inner core is solid, capable of tranj^mitting 8 waves at a speed 
not less than about 4.9 km./8ec. and probably less than 6.0 ,km./sec. — AiUhor*$ 
ahatract. 
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11992. Banen, K. S. An earth model based on a compresslbiUty-preonm hy- 
poCheBla: Royal Astron. Soc Monthly Notices, Qecqphys. Sapp., toL 6^ 
no. 1. pp. 60-6d, im 

In an eartti moM based on the compraniblllty-preBsare bypotlieslB, tliete la 
a sharp Increase of density from to 8^7 g./cm* at a depOi of 80 km. and thare- 
after a fairly steady density gradient to a depth of 2.700 km. The gradient in- 
creases sharply between 2,700 and 2,900 km., being 5.57 g./cm.' at the base of the 

mantle. Density within the central core ranges from 9.74 to 12.00 g./cm.* at a 
depth of 4,980 km. and then Increases sharply to between 17 and 18 g./cm.' at 
the center. ;S waves would be transmitted through the inner core at speeds of 
about 5 km./sec. — ^. 0. R. 

119$3. Bnllen, K. E. On the constitution of Mars : Royal Astron. Soc., Monthly 
Notices, TOl. lf»t no. 6, pp. 688-682, 1949. 

An earth model based on a compresslbiHty-pressnre hypothesis fits theories 
that the density chanfje at the boundary of the earth's central core is purely a 
pressure phenomenon and that the earth and Mars are of the same primitive 
composition. The best ht is found if Mars is assumed to have an inner core iu 
the same proportion bgr mass as in the earth and if the material in the Inner 
core of the earth is chemically distinct from the material b^ow the emst The 
moment of inertia and eUipticity of Mars lend some support to these suggestions. 

11964. Ramsey, W. H. On the compressibility of the earth : Royal Astron. Soc 
Monthly Notices, Geophya. Supp., ¥ol. 6, no. 1, ppu 42-48, 1850. 

An attempt is made to show hoivr the compressibilities found by selsmologieal 
means can be understood on the basis of the atomic theory of soUds, with the 
iorestigation oonflned to those aspects of the problem which do not require a 

detailed knowledge of the interaction between ions and which arc comparatlvdy 
insensitive to chemical composition. The constant a in the rol.ition fc=fc"— op 
expressing the bulk inodulus as a linear function of pres^^ure is found to lie 
between 3 and 4. This constant decreases at every transition to a metallic phaye 
but the decrease is very small. Values of a iu the core and mantle are approxi- 
mately equal. The sudden increase in velocity of longitudinal waves at the inner 
core must then be ascribed to an increase in rigidity, leading to the contusion 
that the core la S(did.-Jf. O. JS. 

11886. Bamaey* W. H. On Oie nature at the earth's core: Hogral Astron. Soc. 
liontMy Noticaa, Geophys. Snpp., fcO. S, no. 9, pp. 40IM2S, 1M9. 

In a previous paper the author has suggested that the density jump at the 
boundary of the earth's core is due to a phase transition under pressure, and not 
to tiie appearance of a new material such as iron. A metallic type of stcuctnre 
was proposed for the material In the core. In the present paper the transition to 
the metallic phase Is explained in greater detail. Selsmologieal data are used to 
prove that the core cannot be composed of either iron or an alloy of ircm and 
nickel. It is shown how the theory remoTes certain difficulties arising from the 
hypothesis of an iron core, and how It can account for features not hitherto 
explained.— Au^Aor'A ab$tract. 
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119S6b Bullard, E. C. TIio transfer of heat from the core of the earth : Royal 
Astron. Soc. Montlily Notices, Geophys. Supp., vol. 6, no, 1, pp. 36^1, 1950. 

The dynamo theory of the origin of the earth's magnetic field requires a motion 
of the material of the core which may possibly be tlie result of thermal convection. 
As neither the temperature, rate of heat generation, nor conductivity of the core is 
known, any discussion must be inconclusive. It is possible to choo.se a set of 
comstants which would not cause convection and which could not be shown to be 
inadmissible, but there is no difficulty in choosing admissible constants wliich will 
glye convection. These conditions are more easily satisfied if the beat is removed 
from the core by convection in the mantle than if it is transported by conducdon 
because the temperature of the core is then lower and there is a greater ranee 
between the heat flow necessary to maintain the adiabatic gradient and the 
maximum amount that can plausibly be supposed to arrive at the surface of the 
earth.— J£. 0. 22. 

11987. Elsasser, W. M. Causes of motions in the earth's core: Am. Geophys. 
Union Trans., vol. 31, no. 3, pp. 454-402, 1960. 

Secular variation of the earth's f\e\d may be attributed to motions in the fluid, 
electrically conducting core. Fluid motions on the earth are of two general types, 
being either of thermal or of gravitational origin, but thermal convection seems to 
be the only satisfactory mechanism for motion in the core. If 5 to 10 percent as 
much radioactivity as is found In the crust were concentrated in the inner core^ 
convection would take place. Three models of a convecUve core are suggested: 
one in which the heat supplied to the lower boundary of the liquid layer exceeds 
the amount that can be carried away by conduction alone ; another in which the 
heat flow in the mantle adjacent to the core is in excess of purely conductive heat 
transport in the core itsolf ; and a third in which the heat supplied at the lower 
boundary is carried to the upi)er boundary by convection and then carried away 
by the mantle. No choice among them can be made. The effects of gravitational 
perturbations by the moon and sun, such as tides in the core, effects of the 
equinoctial precession, and slowing down of the earth's rotation by tidal frictioD, 
are not sufficient to explain motions of the magnitude observed in secular varia- 
tion.— Jf. C. A 

1X988. Elsasser, W. M. The earth's interior and geomagnetism: Bev. Modem 
Physics, vol. 22, no. 1, pp. 1-35, 1950. 

This review summarizes the state of knowledge of the earth's ftdr Interior, omit- 
ting the information that pertains to the crust proper. Seismic and geodiemlcal 

data and the mechanical and Uiermal properties of the interior are reviewed. The 
last section Is devoted to an exposition of the mechanics of terrestrial magnetism 
as develop<3d by Bullard and Elsasser. See also Qeophys. Abstracts 11476 and 
11987— if. 0. R. 

11969. Jeffreys, Harold. Dynamic effects of a liquid core: Royal Astron. Soc., 
Monthly Notices, voL 109, no. 6, pp. 670-^, 1949. 

The effect of the inertia of the earth's core may be neglected in discussions of 
the semidiurnal, fortnightly, and semiannual tides, but must be considered for 
those depending on terms of the forms zx, zy in the gravitational potential. A 
theory of these is developed for an earth modd of the Wiechert type, with a fluid 
core, and applied to the firee variation of latitude and the lunar nutation. With 
a rigid sh^ a fluid core would produce a shortening of the ftee period, contrary 
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to observation; but with a shell of rigidity of 1.9x10" dynes/cm', the motion 
induced in the core is much less than with a perfectly rigid shell, and agreement 
between theory and observation can be obtained with a rigidity differing little 
from what was found satisfactory when the inertia ot the core was neglected. 

Fluidity of the core lias been seen to be capable of xednclng the amplitude ct the 
imiar mitatloii by about three times aa much aa the preaent discrepancy between 
theory and observation. Allowance for ehistidty of the shell reduces this ; allow- 
ance for the obliquity of the ecliptic further reduces tlie correction for the nuta- 
tion in latitude, but increases that for the nutation in longitude. Even for the 
nutation in latitude the correction remains too large, but possibly not too large for 
tile excess to be due to inaccuracies of the Wiecbert model. — M. C. ii. 

11900. Lozano Cairo, IaIs. Sobre la deusidad y presiones en lo interior de la 
Tierra [Denslly and pressure in the Ulterior of the earth] : Bev. Qeofte^ 
▼ol. 8, no. 82, pp. 481-448, 1949. 

A critical analysis is made of different equations for determining density as a 
function of depth, as derived from discontinuities in the structure' of the crust 
revealed by seismological observations. Among those considered are the 
Wiecbert, Biarsh, Boaga, Stieltges, Ascona y Masia, Haalck, Bullen equatiooa. 
Two equations are proposed, one for the crust, another for the core. — S. T. V, 

EXPIiORATION GEOPHYSICS 
GBNEBAL 

11991. Archie, G. E. Introduction to petrophysics of reservoir rocks: Am, AmoC 
Petroleum Geologists Bull., vol. 34, no. 5, pp. 043-961, 1960. 

The term petrophysics is suggested for the physics of particular tw± types in 
comparison to geophysics which pertains to the physics of larger rock systems. 

The petrophysics of reservoir rocks here discussed include those phyirical prop- 
erties which are related to pore and fluid distribution. Porosity, permeability, 
capillary pressure, hydrocarbon saturation, fluid properties, electrical resistivity, 
self-potential, and radioactivity of different tyjx^s of rocks are investigated 
separately and in relation to each other as Uiey pertain to the detection and 
evaluation of hydrocarbon-bearing layers. A tentative petrophysical system is 
presented, revolving mainly around porewilse distribution which defines the 
oapUlary-pressuxe curve, porosity, and permeability.— If . C. B, 

11002. Kunz, Bruno. Dor Gradient in der Geophysik [The gradient in geophys- 
ics] : B. B. Z. [Bergbau r>()hrtechnlker-uud Erdol-Zeitung], Jahrg. 6B» 
Heft 10, pp. 4-fi, Heft U, pp. 0-7, 1949. 

The gradient, as used in geodesy and geophysics, is defined and illustrated using 
mesBurements of temperature, gravity and other physical properties. The rela- 
tion between the gradient and Uw numerical value and direction of a physical 
quantity itself is dlscossed. — S. T, F. 

11993. Hysom, R. L. The search for oil : The Colorado Engineer, voL 46, no. 4, 
pp. 9-11 and 38, 1950. 

The North American gravity meter is described and the use of a helicopter in 
gravitational surveys is outlined. — iS. T. F. 
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119M. Cteoffroy, P. R. and Koiilomzlne, T. Need for now policies and new tools In 
mining geopbyslcs: Canadian Min. Met Bull., voL 43, no. 458, 9p. 313- 
315, IdSO. 

There Is an inuaediate need to derelop new tooia and methods in nlnlBg feo- 
pbyatoib comparable to the progreii in petroleum exptoratloo. M euanment «< 
physical properties In dinmond-drill holes Is suggested. Induced potential and 

spontaneous polarization have already yielded positive results, and magnetic and 
gravimetric moasurements are also feasible. Badioacttve methods are another 
poflsible developmenL— JC. C R. 

11905. Kelly, S. F, €feopbysical and geoloj^icnl approach to mining problems: 

Miliiiig World, VOL U, no. 11, pp. 37, 3S, 40, and no. 12, pp. 40, 44, 46^ 

The fundamentals of the gravimetric, magnetic, seismic, and electric methods 
of exploration are briefly outlined. The types of problems to which each is 
applicable, and the geological circumstances which must be considered in deciding 
what tecbnt^nes ifaonid be applied to derins tbo mazlnnm geological infomiBtlon 
are described.— Jf. C. R, 

11906. Lundberg, Hans. Current trends and progress In mining geopbjslcs: 

Colorado School of Mines Quart, toL 45, no. 4A, pp. 41-47, 1950. 

Since World War n developments in geophysical exploration bave bera com- 
pletely revolntlonlaed. ' Derdopments in aviation and electronics have made pos- 
sible magnetic surveys from the air and soon gravity surveys will also be made 
in this way, requiring only 1/00 to lAGO of fbe time necessary to do the same 
work on the ground. The cost of an airborne Airvey is as low as lAOO of the 
cost of similar survey ou the ground. The possibility of flying at different 
heights permits a three dimensional geophysical picture of the region, important 
in determining the depth of disturbing Inulies. Airhorue methods lend them- 
selves best to regional surveys, although detailed studies of small areas are also 
quite easily accomplished. — S, T, F. 

11997. Baggatt H. O. Depletion of mineral resources— A challenge to geology 

and geoidiysics: Australian and New Zealand Assoc. Adv. Set Bept, 
26th meeting, pp. 109-183, 1948. 

Large quantities of minerals consumed during the Second World War ac- 
celerated depletion of resources to such an extent that the known d^osits o( 
many minerals will be exhausted in the foreseeable fiitnre. New, more effective 
methods of exploration for minerals most be discovered and used.— £f. T. 7. 

11998. Kelly, S. F. Geophysics in the exploration, exploitation, and conser- 

vation of water; Mines Mag., vol. 39. no. 11, pp. 1.3-21, 1949. (Pre- 
sented at the First Pan-American Engineering Congress, Rio de Janeiro 
July 1949, and accepted for publioaliou in full in the Annals of tbe 
Congress. ) 

Geophysical exploration for water may be either indirect by mapping struc- 
tural features affecting a known or presumed aquifer or direct, by detecting 
water itself, usually as a water-table in alluvium, gravels, and glacial till be- 
cause of the better electrical conductivity of water-soalced formations and in- 
creased velocity with which they transmit seismic waves. In the exploitation 
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«f water rescmrces, Observattont of electrical reslBtlTlty, natural formatleii 
potentlala, radioactiTlty, thermal gradient, bole diameter, and Hold flow when 
Integrated with geologic data may famish Information regarding positions of 
conent casings, and liners, and porosities of formations, iullow of saline water, 
loss of water through creviced formations, sources of contamination, depth to and 
thicknt'ss of water-prdihuing horizons, and possibility of increasing yields by 
deepening wells. Electrical and seismic methods arc used also for determining 
depth to and characteristics of bedrock. This information may be used In 
guiding locations of proposed water tunnels, and facilitating choice of dam 
sites. aWcal electrical resistivity sonreys ft>r water In Palestine, Spain, Uganda, 
and Peru are described, as well as surveys for dam and bridge sites and activities 
of geophysical units of the Geological Section of the South African Engineering 
Oorps.— jr. C. B. 

11999. Beck, A. F. Western Canadian plains— A new challenge to geophysics: 

Canadian Min. Met. Bull., vol. 43, no. 455, pp. 132-134, ld50. 

A review of the electric, magnetic, gravity, and seismic methods and the prob- 
lems of operation In the western Oanadtan area.— if. C. 

12000. Evans, P., and Coates, J. (leophysical prospecting for oil in India : Indian 

Minerals, vol. 2, no. 4, pp. 219-225, 1948. 

This Is a continuation of a previous article by the same auth(»8, (See Geo- 

phys. Abstract 11443), describing the work of government and private or- 
ganizations in search for oil in India. In the extensive geophysical surveys of 
the vast alluvial areas of India, a preliminary gravity survey is usually made 
and areas are then selected for more detailed investigation by seismic methods. 
Seismic investigations of this tyi)e were conductinl in VJ.il in the i'uujab and 
in 1938 in the Assam areas without obtaining the desired structural informa- 
tion. With shallow structures, as near Dlgnol In Assam, successful electrical 
surveys have been made. 

Magnetic methods are not used In prospecting for oil because the sedhoientaiy 
rodcs with which oil is usually associated contain only a small proportion of 
magnetic minerals.— T, V, 

12001. McGee, D. A., Scale. Tom, Finley, J. C. Oil in the Gulf of Mexico: Okla- 

homa Acad. Sci. Proc., voL 29, pp. 00-61, 1950. 

Oil along the Texas and Louisiana coasts is produced almost exclusive from 
salt dome structures, varying in character from very shallow, piercement type 
domes to large, deep-seated salt masses. Seismic work oCP the Louisiana coast 
has demonstrated that salt domes of the same general type and character as 
those found on land extend out to a distance of at least thirty miles from the 
shore. Exploration work is now being carried on at distances greater than 
this. Gravimetric data Indicate the presence of salt domes out to and possibly 
seventy-live miles beyond the shore. It seems logical to assume that the total 
oil reserve In this area will exceed that 0!f the coastal land area.-H5. T. V. 

12002. l&icelwane, J. B. Survey of geophysical education in the United States 

and Canada in 1948: Geophysics, voL 15, no. 2, pp. 257-263, 195a 

A total of 100 imtvenltles and colleges teadi at least one course In geoi^iyslcB^ 
according to replies to a questionnaire sent to 429 Instltntlons. Hie types of 
gec^physics courses ofPered at each Institution are tabulated.— J7. B, /. 

8S7S8T— 60^—6 
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12003. Monges Lopez, Ricardo. El Institiito de geoflsica de Mexico [Geo- 

pbysical Institute of Mexico] : Gieada, toL 9, no. 11-12, pp. 321-322. 
1049. 

A National Institute of Geoiphysics has recently been established as a separate 
scientific organization associated with the University of Mexico. The Institute 
will have six sections: Seismology, Geomajnietism, Geodesy, Geomechanics, Vol- 
canologj', and Applied Geophysics. Th(? last wn^tion will prospect for under- 
grounil water and oil in cooperation with Petroleos M»'Xieanos. The Section of 
Geomechanics will be the center of studies concerning soil mechanics and its 
applications in dvil engineering. Sections of Oceanography and Meteorology 
are planned for the futnre.— 5. T, V. 

12004. Informaciones y Memorias de las Sociedad de Ingenieros del Fern. El 

Observatorio Geo-flsico de Hnanoayo [The geophysical observatory of 
Hnancayo] : Vol. 5, no. 8» p. 348, 1949. 

The Hoancayo Observatory and its eqnipment are briefly described. Mag- 
netic, meteorological, sdsmological and ionocvheric investigations are carried 
on.— JSf T. y, 

12005. Jaroszewicz-nalicka, Antonlna. Prace nad organizacja w Warszawie 

Mi^dzynczdneeo Institutu Geofizyki [Organization of tin* Interdepart- 
meut Geoi)hysical Institute of Warsaw] : Wiadomodci museum ziemi, 
vol. 4, pp. 273-274, 1949. 

The Geophysical Institute of Poland, now being reorganized, will have two 
research centers — one devoted to applied geophysics at Kral£6w, associated with 
the local school of mines, the other at Warsaw. Tlie latter will have three sec- 
tions for studies of the crust of tlio oarth, the atmosphere, and the hydrosphere, 
and will operate the meteorological observatory at Swirdze and the seismological 
observatory.— £r. T, F. 

GBAVIMETBJC METHODS 

12006. Garcia Bojas, Antonio. Biploracidn Qravimetrica [Gravimetric eqilora- 

tion] : Petroleos Meidcanos* no. 78, ppi 13-88, 1960. 

The basic principles of geophysical exploration by gravimetric methods are 
discussed. A brief description of the Mott-Smith gravimeter is given and the 
corrections to be applied to its readings are defined. Redactions leading to the 
determination of the gravitati<mal anomalies of a snrveyed region are also dis* 
cossed. The interpretation <rf a gravimetric survey is explained by several ex- 
amples firom Mexican pnicttGet.-H9. T. 7. 

12007. Kato, Motohiko. On th(» first and the second differential coefficients of 

potentials of the arbitrary distributed masses [in Japanese] : Qeofphys. 
Exploration, vol. 2, no. 3, pp. 0-10, 1949. 

In gravitational or magnetic prospecting, the first and flie second differential 

coefllcients of potentials of arbitrarily distributed masses must often be calcu- 
lated. This calculation is ordinarily complicated, but is can be done simply 
and with sutficient accuracy by assuming a s{)here. Errors when a sphere is 
assumed are the same in two dimensions. — M. C. R* 
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12008. Cantos Wgnerola, Jos6. Investigaci^n hidrologlca en Ciudad Real [Hy- 
drological investigation aroaud Gladad B«alJ : Bey. Geoffs., voL 8, 
DO. 32, pp. 44&-459, 1949. 

Gravimetric and electrical-resistivity mrveya were made near Ciudad Real, 
Spain, in search for water. Tlie region surveyed is an area of about 225 sq. km, 
situated south and we«t of the Rio Ouadiana at altitudes of GiK) to 715 meters 
above sea level. Two N0rgaard gravinietere were use<l in gravitational survey, 
and 124 stations were occupied, about half of them several times. An arbitrary 
point on the Madrid-Toledo railroad, where g was determined as 978.756 gals, 
was selected as a base. Bongner reductions were computed with the density 
of the ground assumed as 2.0. Anomalies range from 0 to 12 mgaL 

Because the andeot impermeable formations covered by Tertiary strata have 
greater density, it was believed that gravity minima indicate a deepening «f 
the subterranean basins and thus a greater probability of water reservoirs. 

The results of the gravitational survey were checked by the electrical method 
with two proliles : one, 10 km. long with 4!> points of mrasureuionts, the se<'Ond, 
13 km. long with 24 points. Klectrical sounding revealed an inii)ermeable layer 
at depths of 110 to 150 m. The greatest depth was found at the station having 
the minimum value of gravity, in good agreement with the gravitational meas- 
urements. The article contains graphic and geological maps of the region, two 
cross sections through geological formations, and graphs presenting the results 
of electrical measurements over two profiles. — S. T. V. 

12000. Innes, M. J. S. An investigation of the applicability of gravimetric and 
magnetometric methods of geophysical prospecting: Canadian Min. 
Met Bull., vol. 42, no. 448, pp. 378-^, 1949. 

Test snnreys were made with both gravity meter and magnetometer over known 
sulfide concentrations at Blast Sullivan, Val d'Or, Quebec where the topographic 
relief is less than 50 ft, the depth of the overburden varies between 0-50 feet, 
and the average contrast between sulfide body and the surrounding rooks is 0.5. 
Observations were made at 260 gravity and 100 magnetic stations along north- 
south grid lines. Stations were 50 feet apart near tlie ore body, and 100 feet 
dsewhere. The gravity pattern shows three highs, two over known ore bodies, 
and a low over the syenite bounding the area. Magnetic highs were associated 
with mineralized zones. The survey showed that both methods are useful in 
delineating sulfide deposits under conditions such as those at East Sullivan. — 
M.O.R. 

MAGNETIC METHODS 

12010. Branham, 0. A. A brief commentary on magnetic surveying in the Appa- 

lachian area : Appalachian Geol. Soc Bull., vol. 1, pp. 275-276, 1949. 

Magnetic surveying as a method of refonnaissanc*e in studies of structural 
teol(^y of a region is suggested and described. — 8. 2*. F. 

12011. Ballarin, 8. Isoanomale magnetidie relative ad una massa omogenea di 

forma parallelepipeda magnetinata nnif ormemente dal campo magnetico 

terrestre [Magnetic Iioanomalies caused by a homngonoou<^ paral- 
lelepiped uniformly magnetized in the geomagnetic field J : &iv. Geo- 
min., VOL 0, no. 1, pp. 3-31, 1048. 

Interpretation of a magnetic survey can be made more easily by a comparison 
of the isoanomalles obtained with those generated by simple geometric bodies 
placed in different positions underground. 
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Tbe oomputations of isoaDomallfii are givoi for parallelepipeds of yarions dt- 

Biensions, uniformly magnetiaed and variously placed with respeet to the mag- 
netic field of the earth. The magnetic potential at a point in space by an elemen- 
tal strip is determined and the disturbing potential produced in this point is 
found by integrating over the volume of tlie parallelepiped. This makes possible 
the finding of the anomalies of the horizouLui and vertical components of tbe 
geomagnetie vector, as well as anomaly of the declination. Sereral tables con- 
taining the necessary numerical values ft>r calculations are given to facilitate 
the solution of special problems.—^. 2*. V, 

12012. Cassinis, R. I magnetometri a induzione [Induction magnetometers] : 

Riv. Oeomin., vol. 10, no. 2, pp. 50-72, 1940. 

Several saturation magnetometers developed In the United States and used in 
airborne surveying are described. Special attention Is given to €Kdf magne- 
tometer as described by R. D. Wydcott (Bee Oeophya Abstracfs 8601, 8606k 8870, 
and 10021).— £[. 7. F. 

12013. Berarose, John. HegjrbU.in, J. C, Holt. T. C, Richards, T. C. an<l Watson, 

R. J. Bahamas airl)orne magnetometer survey; Geophysics, vol. 15, 
no. 1, pp. 102-109, 1950. 

An airborne-magnetometer survey of an area of about 85,000 sq. mi., sponsored 
jointly hy five companies, was flown between I^Tay and November 1947. 'Hie . 
organization of the survey and some of the teclinical phases of the operation are 
described briefly in this paper. (For abstract published in advance of full text, 
S€€ Geophys. Abstract 10709.)—!/. C. R, 

12014. Wier, K. Lw Oomparisons of some aeromagnetic profiles with ground- 

magnetic profiles: Am. Geophys. Union Trans., vot 31, na 2, pt 1, ppi 
101-106, 186a 

l^pical aeromagnetic total-intensity profiles are compared with ground-mag- 
netic vertical-Intensity pr<^]es over the same geologic structures In tbe Iron 
River district in the northern peninsula of Michigan. Aeromagnetic iwofiles are 
strikingly smoother than the ground-magnetic profiles, chiefly because of the 
merging of adjacent anomalies and a decrease In intensity at greater altitudes. 
Depth rules applied to aeromagnetic data usually give estimates that are too 
great because of tbe complex character of most aeroanomalles.— if. 0. R. 

12015. Cook. K. L. Magnetic snrvoys in tlio Iron Springs district, Iron County, 

Utah : U. S. Bureau of Mines Kept, of Inv. 4580, 77 pp., 1050. 

During 1944 and 1945 tbe Bureau of Mines made magnetometer surveys of some 
of the principal iron ore deposits of the Iron Springs district, Iron County. Utah, 
in a belt 2"i miles !iy miles. Most of the large ore bodies are pods of replacement 
ore in a limestone bfd at the margins of thr«M^ igneous intrnsions. The magnetic 
surveys were contined to these marginal zones. Tbe ore is a mixture of hematite 
and from 14 to 68 percent magnetite. 

About 62,000 magnetometer stations were occupied along a total of 800 traverse 
miles, and anomalies of over IfitSO gammas were usually found over near-surface 
ore bodies. Outcropping ore bodies were surveyed to determine tiielr attitude and 
size, other geologically favorable areas were explored for new ore bodies, and 86 
holes In 10 different ore bodies were drilled to rorrelate the geology and geo- 
physics and check estimates of size and depth of ore. 
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Forty-five magnetic anomalies were found, 13 caused by outcropping commercial 
ore bodies and 5 by concealed ore bodies discovered largely by the magnetic 
ranrey. The rest are In ontested areas of little or no ezpoied ore, 6 probably, 
and another 9 pomlbly orer large replacement ore bodies, and 6 are probably 
eamed fay nnezpoeed magnetite veins of possible commercial importance. 

Strikes of all the ore bodies were Indicated by trend and dips estimated from the 
shape of anomalies, although less reliably for concealed ore bodies. Lengths 
and apexes of oro bodies near the surface were predicted accurately. Depth 
and thickness of steeply dipping ore bodies near the surface sometimes could be 
predicted. Depths of undrilled i»r<>bable ore bodies could be predicted qualita- 
tively, but if the downdip extent was found by one drill hole, accurate predictions 
for the rest of the ore body were possible.— Jf. R. J. 

12Q16. Melchiori, O. Brdmagnettsche Untersachnngen Sedimentarer Bisoierz- 
▼orkommen Ton Nurra, Sardlnien [Geomagnetic investigations of sedi- 
mentary iron ore deposits at La Nurra, Sardinia]: Beitr. angew. 
Qeophysik, Band 10, Uett 3-4, pp. 312-331, 1943. 

Magnetic prospecting for iron ore in La Nurra, Sardinia, was carried ont in 
great detail with 7,961 stations occopied in an area cohering some BJOOO sq. km. 
A Schmidt magnetic field balance was used. In the Borreyed area lenticular 
ore bodies of siderite and leptochlorlte with acc^isory magnetite of relatively 

weak magnetic susceptibility are found. The presence of a sufficient amount 
of magnetite, however, made it possible to obtain a satisfactory magnetic picture 
with pronounced contrasts. Iron ores of not less than 1,7<X>,00<) tons were dis- 
covered. The presence of ore bodies was fully conlirmed by subsequent drilling. 
Details of the magnetic measurements, profiles, and results of the exploration in 
the form of geological maps of the region are included. — 8. T, V. 

12017. Brmert, B. A. Uagnetometriscfae TJntersnchnng eines Syenitganges am 

westlidien Witwatersrand [Magnetic exploration of a syenite reef at 
western Witwatersrand]: Beitr. angew. QeopbysUc, Band 11, Heft 2, 
pp. 121-134. 1944. 

Sereral dikes with snlBeient magnetite to be traced by a field balance were die* 
covered by a magnetic survey of the western Witwatersrand. These dikes, when 
the surrounding rock is dolomite, act as underground dams, forming underground 

reservoirs of water wdiich must be avoided In mining oi)erations. The magnetic 
imlarity of the dikes is commonly opposite to that of the shales and the earth's 
field.— ^\ T. V. 

8BI8MIC KBTHODS 

12018. Heroy, W. R., and Amett, R. A. Seismic surveying: Appalachian Geol. 

Soc. Bull., ToL 1, pp. 266-274, 1949. 

The basic principles of seismic methods of exploration are presented. The 
necessary equipment, induding special trucks, drilling rigs, and so on, is described 
and information on the organisation of an exploration party is given. — 8, T, F. 

12019. Green, C. H. The relationship of research and field operattons In seismic 

exitloratlons: Colorado School of Mines Quart, voL 46, no. 4A, pp. 1-9, 
1950. 

An historical outline of changes in methods and techniques of exploration geo- 
libysiGS, especially seismic exploration, is presented. The necessity of continuous 
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Integration of various methods of exploration is now generally agreed upon, as 
well as the coordination of geology with geophysics. Tbe neeessity of sctentUlc 
reseaich for future progress in geophysical e3q;»loration is emphasised. This 
research must be of two Idnds: short-range, in the form of improrements in 
eauipment design and field instmmentation ; and fundamental Investigations, in 
the fields of geology, physics, and seismoln^. These should be carried <Hi apart 
from production operations and without restrictions.— £f. T, V, 

12020. Anderson, II. H. A hazard in oil exploration: Explosives Bugineer, voL 

27, no. 6, pp. 179-183, 1949. 

One of the danprers in soismic exploration is the liasard of induced electrical 
energy in the firing lino of the l3lai=!ter. Such oxtrnnoou« o]cotri<'ity may originate 
from current induced from the boat's radio and transmitting antennae in the 
absence of any physical connection, from static electricity in the ground and in 
the equipment, or from electrical cliargos in the atmosphere. Detonation of the 
blasting cap may be also produced if lightning strikes nearby. 

Hazards flrom stray currents can be greatly decreased by adoption of a few 
preventiTe practices, such as keeping the blasting line in serviceable condition, 
leaving shunts on all caps in place until final connections are ready and short- 
circuiting the firing line itself .-hS. T. F. 

12021. SchofT, S. L. Seismograph shooting and water wells; Oklahoma Acad. ScL 

Froc., vol. 29, p. 44, 1948. 

Occasional reports indicate that seismic shooting by oil snrreying parties 

adversely affects some water wells, the usual report being that the yield of water 
Is reduced or that the water has become mud<ly. Most of the reports of well 
failure as a result of seismic shooting cannot be confirmed because little informa- 
tion is available on the relation of water well and the shot hole. It seems im- 
probable that failure can occur where there is a substantial distance between the 
shot hole and water well. It is likely that only in wells fed through open cracks 
could an adverse effect be observed as a result of the dosing of Joints. 

It is also known that some water wells are "Shot** to improve their ^^d so 
that seismic shooting may sometimes improve rather than harm water w^ls.^ 
S. r. V, 

12022. Tartakovskii, B. D. On the theory of propagation of plane waves through 

homogeneous strata fin Russian ] : Akad. I4auk SSSR Dokiady, vol. 71, 
no. 3, pp. 465-468, 1950. 

When plane waves are propagated through n homogeneous plane strata the 

coefficients of refiection and refraction taking place on each stratum can be 
determined from a system of 2(n-f-l) equations containing the potentials of the 
direct and returning waves at each of the separating planes. Solution of this 
system of linear equations can be sul)stantially simplified because all but three 
members in each line of tlie determinant are equal to zero, and certain recurrent 
relations between the coefficients of adjoining equations can be established, which 
make possible the evaluation of the determinant 

General formulas, giving the values of the refiection and refraction coefficients, 
Altering into consecutive equations, are derived. The correctness of these expres- 
sions is chedrad in some special cases, such as perpendicular arrival of the 
Incoming wave.— T. F. 
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39028. Tnpve, F., and Zettel, W. Bill newurUger elektrlaeher Feldseismograph 
[A new type electrical aelsmograpii for fleld use! : Belt, ansew. Oeo- 
pliysik., BaDd 10, Heft pp. 2e»-204, 1949. 

A new Beismograph for use in seismic exploration is described. Because of 
transportation difficulties, the mass of tlie pendulum is very small, and the iiiagni- 
llcation l8 electrodynamtc. The weight of the instruBieiit to only 6 kg., including 
a watertight housing. The principal element of the selamograph is a coil ofidl- 
latlng tn the annular slot of an iron-dad magnet with an adjustable core. DUk 
placement of the coil generates an electromotive force which is measured by an 
oscillograph. The instrument has very little friction, and Is aperiodic owing to 
very stronp^ dampinp It is especially adapted for registration of reflected wayes 
or later-arriving refractwl impulses. Characteristic curves of the seiSUlOgrapll 
are given and several sketches illustrate the description. — 6'. 2\ F* 

13XSI2A. Hattori, Tasumasa. On the transmission of the shot-instant in seismic 
refaction method (In Japanese] : Geophys. Exploration, yoL 2, no. 3, 
PPL 14-16, 1M6. 

The accuracy of time transmission of various methods Is discussed. At the 
instant when the transmission line around the charge without any current flowing 
was broken by the explosion, a large electromagnetic force in the broken wire 
was observed. An arrangement for shot-instant transmission over a single 
oommmication line, nshig a thyratron, Is shown.— Jf. 0, B» 

S2Q2S. Olewell, D. H. and Simon, R. F. Seismic wave propagation: Qeophysics. 
VOL 15, no. 1, pp. 60-60, 1960. 

Sdamie reileetion energy is usually In the f^n^cy range of 20 to 100 cycles 
per second. The general absence of reflected energy below 20 c.p.s. to attributed 
to the ftict that wave lengths In thto range are Urge compared to thicknesses of 
reflecting bed and are transmitted efficiently, returning to the surface only by 

refraction. As the frequency increases, wave lengths become comparable to the 
discontinuities represented by stratification and more efficient reflection takes 
place. At still higher frequencies al)sorption and scattering hy small irregularities 
form an efTective cut off. Improvements of the resolving power of the reileetion 
seismograph will probably result from techni(iues whicli shorten and simplify 
the input signal rather than from efforts to widen the band of usable frequencies. 
Bllminatlon of non-linear displacements in the vicinity of the shot point to an 
obvious approach.— Jf. O, R. 

12020. llorrls, George. Some considerations of the mechanism of the generatloa 
of seismic waves by explosives : Geophysics, vol. 15, no. 1, pp. 61-60, 1960. 

When an eiplosive to detonated, the waUs of the shot hole are subjected In- 
stantaneously to pressures of several hundred txaaa per square inch. Thto sud- 
den Impaet on the waUs causes a Shocik wave which spreads out spherically. 
The Initial stresses greatly exceed the strength of the medium and cause fractur- 

iDg'of the ground, but as the pulse moves outward, the stresses decrease and at 
the critical radius where the stresses just equal the elastic limit, the pulse be- 
comes an elastic pulse. It is then transmitted appreciably undianged through 
the ground.— If. 0. R, 
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12027. Sayitt, C. H. Reflected energy yarlations resulting from small changes 

in shot hole and spread locattoiis : Geopbysica, ¥0L 15, no. 2, pi>. 219-2a6» 
1960. 

Bzamplea of seismograma and cross sections are presented to illustrate chances 
of considerable importanoe resulting ttim v^tlyeiy minor dlspUnements of shot 
holes and spreads. Becords are exhibited from continuous profiling lines which 
were shot from separate lines of shot holes on opposite sides of a single line of 
spreads, as well as from Hues which were shot from a single line of holes but 
which were recorded simultaneously on separate parallel spreads. A compari- 
son of the results of conventional spread arrangements and of the parallel line or 
"H" spread technique as used in difficult areas is made. — Author't abstract. 

12028. ShodCt Lorenz. The progresslTe detonation of mnltlide charges In a atngle 

seismic shot: Geophysics, toL 15, no. 2, ppi 208-218» 1960. 

The relative efficiencies of various sizes of explosive charges for the generation 
of seismic energy were investigated and a procedure devised whereby a numbtf 
of charges of the most emdent siae would be detonated progressively In such ft 
manner that the energy from all the individual charges would arrive simultane- 
ously at the recording position. The results of InvestigationB of this system sf 
progressive detonations, using both horiaontal and vertical spacings of the In- 
dividual charges, are presented and its possible application in reflecti<m aid 
refraction seismic surveys is discussed.— A«llk>r's aibitract, 

12029. lida, Kumizl. Rate of changes In elastic wave velocity with pressure [in 

Japanese] : Geophys. Exploration, vol. 2, no. 3, pp. 11-13, 1049. 

The subject is considered assuming Birch's theoretical treatment based on 
Murnaghan's theory of finite strain. The rate of change in elastic wave velocity 
of roclfs several hundred meters beneath the earth's surface is less than 1 per 
cent, hut that of rocks with elasticity smaller than 10' c.g.s. is 10 per cent 
or more. These facts must be considered in the interpretation of results of seis- 
mic prospecting. — if. C Jl. 

12080» Bpinat'eva, A. M. On certain types of dlfltracted waves recorded on sels- 
mograms [In Russian] : Akad. Nauk S88B Isv., Ser. geog i geofia., voL 
14, no. 1, pp. 89-96, 1960. 

During seismic exploration of several areas in southern U. 8. S. R., wavai 
which had been diffracted over a portion of their path were discovered on the 
seismograms. This diffraction is attributed to the presence of limeatone layen 

at deptlis of 0.5-10 meters. Diffracted waves in turn give rise to other waves, 
such as Mintrop waves. The appearance of diffracted waves instead of ordinary 
Mintrop waves is most often as.sociated with an abrupt reduction of intensity 
and a decrease in the frequency of vibrations. Body waves and surface Mintrop 
waves were identified among these diffracted waves. Where diffracted waves 
show greater intensity, the refracting boundaries of limestone strata were nearer 
the Burftiee and nearer to each other. When the reftraeting boundaries are 
deeper, no dlfbracted waves can be detected on the seismograms beeause of their 
rapid attenuation with Increasing dlstance.-HST. 1*. V. 
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UOBI* SMf , Tboo^on, Bur Vrtft der AnerkflBmmg imd Bewertung ▼on Bt^ 
flettoiMB [The lecosttltlm and evaluation of refloetif«8] : BrdOl 11. 
KoldOb 8d Jnlifg., Belt 1, pp. 196a 

In seismic prospecting it often becomes quite difficult to determine the nature 
Qt certain indlcationa obtained from the eelsmograms. An objective method la 
presented, based on the theory of probability In evaluating such characteristics 
of seismic phenomena as the phase relationships of different waves, the nitio of 
their amplitudes, and similar data. If the computed probability of the coinci- 
dence of certain characteristics is 10 per cent or less, it can be concluded that 
the identity of these characteristics is the result of a causal relation. If this 
probability is found to be over 50 per cent, the events are considered not related. 
The method Is inconclusive if the probability is between 10 and 15 per cent. Sev- 
eral examples are presented from seismic reflection surveys. — 8. T. V. 

12QB2. KrouskiJ, L. Bestlmmung dee wahren Einfallens und der wahren Tiefe 
leflezioDsseiBmlsdi ermittelter Sehlcfateii [Determination of the ilope 
and true «e|ith of layers from seismic refleetlon data] : BrdSI u. Kdhle^ 
2d jrahrg^ Heft 11, pp. 48IMUN), 1940. 

A graphic method of determining the slope and the depth of a reflecting horl- 
aon from the data obtained by star shooting is presented. For the geometrical 
eonstructlon involved at least four points of observation are necessary and the 
vdocUy of propagation of the seismic waves must be known.— S. 7. 7. 

12083. Aicker, Norman and Lynn, K. D. Composite reflections: Geophysics, voL 
15, no. 1, pp. 30-49, 1960. 

A method of reflection prospecting has been devtioped based on use of the P8 
phase^ a disturbance whidi has traveled from the shot to the reflecting bed as a 
dilatatlonal wave and from the reflecting bed to the earth's surface as a shear 
wave. The phase is found in the otherwise quiet region lH?tween dilatational 
waves and g^round roll, Is often outstanding; in siraplicity and prominence, and 
may be correlated from hole-to-hole and spread-to-spread. Test surveys in the 
Homer and CJotton Valley area, Louisiana, were made to evaluate the method. 
Two methods of interpretation were used, an empirical metliod dei>eudiug on 
knowledge of the depth of the reflector at certain control stations from well logs 
er other data, and a rational method which involves determination of wave 
velocities and approximate depth of reflector from refraction studies. The 
oompoBlte r^ection method seems to be applicable in regions where an un- 
consolidated layer extends downward from the surface to a single hard bed 
serving as a reflector^— if . C. &, 

12034. Poulter, T. C. The Poulter method of geophysical exploration: Geo- 
physics, vol. 15, no. 2, pp. 181-207, 1950. 

The techniques involved in use of the method are described. See alto Ctoophys. 
Abstract 11539.— if. 0. R, 

12085. Poulter. T. O. The Poulter seismic method: Canadian Min. Met. Bull., 
VOL 43, no. 457. pp. 259-267, 1950. 

A complete description of the method is given. (See also Geophys. Abstract 
11589). During the summer of 1949 seismic studies using this method were 
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undertaken on the Taku QIacier. Longitudinal, transverse, and Rayleigh wavet 
were identified on tlie records. Yelocitiee of these in the solid blue ioe were 
12,900p 6,620, and 5,800 ft/tec respectiveiy, and the Tetodtj of kttgltiidliial 
waTes In n6T« was 8,600 to 5,000 ft/see. Four Unea of stattons were oecopied 
from which it was possible to construct vertical cross sections of the glader.i — 

12036. Slotnick, M. M. A graphical method for the Interpretation of refraction 
profile data : Geophysics, vol. 15, uo. 2, pp. 1G3-180, 1950. 

A graphical method for interpreting Eetraction profiles which has been used for 
many years, is consistent with the accuracy of the data, and which has met with 
success in its application and results is outlined and illustrated. The procedure 
is as follows. O and O' are the shot points. The line OQ is drawn at an angle 
o with the vertical in which a is sin ' Vi/Vsu. The first section of the time-distance 
curve through O or 0' defines ih and the slope of the second segment of the time- 
distince curve through O' gives 1/vm. The line O'Q is similarly drawn at an 
angle a' with the yertical where «' Is On'* Vi/v^ Vx being the same as above 
and the slope of the second section of the time-distance curve through O. 
The ans^ of dip Is ^» («'—«) A, and the critical ana^e of the Interface 
•=(«+«) /2. The point P is determined SO that QP equals QO, and ir=0'P/«i 
Is computed, O'P being found by scaling. The difTerence t=T — t in which T is 
the travel time O to O' is found, and then a=i\it-d) /2{vi/i>t-v>i/v,) , in 
which d is the scaled-off distance OP, is computed. The points A and A' are 
found by scaling so that OA=FA'=at and the line AA' is the trace of the 
desired interface. — M. 0. R. 

12087. Agocs, W. B. Oomputatlon charts for linear Increase of velocity witli 
depth: Geophysics, voL 15, no. 2, pp. 227-280, 1960. 

Computation charts are presented which reduce or eliminate calculations of 
correlation and wave-front depth charts. A series of depth charts are made 
for particular values of the velocity Increment solving the time-dopth relation 
for all possible Initial velocities of the equation y=(FoA) (e^l). From these 
charts, the avmge velocity-depth curves are obtained, and also the vdocity 
function to be used on a project determined from velocity shooting by comparison 
to the theoretical average velocity-depth curves. For wave-front depth charts, 
a series of families of curves are plotted for the full range of velocity incre- 
ments and all initial velocities for the equations of the instantaneous center of 
the wave front, 2r=(yo/fc) (cosh kt/2-1), and the radius of the wave front, 
r=(Vo/k) (sinh kt/2). The relation between k and for a range of times 
is plotted, and therettom a value of obtained for the particular velocity 
increment for the solution of the equation tan 6/2»tan aot/S-e^^. Finally, 
eurves for a series of tan 0/2 against Initial velocity curves are plotted f6r a 
series of step out times, and therefjrom the value of tan e/2» tan 6^*6^, or 
the angle of dip, 9, la obtained. This latter family of curves can be used to 
determine the variation of dip with variation in initial velocity in highly folded 
areas. The latter set of curves is useful for the construction of a time-step-out 
time-dip-depth-offset chart which is used for direct plotting of offset-depth-dip 
positions of reflecting horizons, or as a trace-analysis underlay charL — Author*t 
ab8traot» 
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1208& Bice, B. B. A cUscQSBlon of steep-^p seUnnic compntiiig methods, Pt. 2: 
Geoplursies, voL 15, do. 1, pp. 80-88, 1960. 

Comparison of several commonly used stoop-dip seismic computing methods 
{see Geophys. Abstract 11090) has been extended to the case of a second para- 
bolic Telodty foiustion consiclerably ''faster" than that previously used, and to 
the oomputatioii of the piollle of a reflecting horizon through a fault aona. 
Two other straight path methods which assume that the isovelocity layers are 
parallel to the reflecting horizons and three purely mathematical methods de- 
signed to produce certain results and not readily interpretable from a physical 
standpoint are also considered. Tt is concUidod from these studies that it is 
possil)]e to formulate workable computing? mothods to produce any desired 
results but that there is not yet sufiirient data from steep-dip areas to establish 
any one method as superior to all others from an empirical point of view. — 

12088. Hasebroek, P. Note on the analysis of oblique reflection data: Geo- 
physics, vol. 16, no. 1, pp. 70-79, 1960. 

The indinaiiou and vertical plane of the ray at the surface can be determined 
from the time differ^ces observed on two seismograph spreads laid out to 
form a cross. If the distance between shot point and center of spread, total 
travel time, and velocity distribution are known, a unique solution for the depth 
of the reflection point and the dip and strike of the reflecting layw is possible. 
A rigorous geometric al solution of the problem is given, assuming a linear 
Increase of v^ocity. — M. O. R, 

12040. U. 8. Waterways Experiment Station. Critical study of shallow seismic 

exploration in the limestone areas of the Ozark Highlands: Tech. 
Mem. 199-1, 69 pp., 1948. 

The detailed results of foundation exploration by boring and seismic refrac- 
tion methods at several proposed dam sites in the limestone rogioiis of the 
Ozark Plateau are reported. At some sitos, weathering was characterized by 
deep overburden and thick zones compriised of rock pinnacles and clay-filled 
flosures; at other sites the weathering was less deep and the transition zones 
between overburden and sound rock were relatively thin. At all sites fresh 
focfc was near the surface in the stream bed, and the flood plains consisted of 
allovial silts, sands, and gravel. 

Prom this study the condnsion is drawn that in deeply weathered limestone 
T^ons, seismic exploration will not yield dotinite depths to lirm rock, nor can 
the seismic refraction method identify cavernous conditions below apparently 
sound rock. In area.s where the weathering of the limestone is shallow and in 
the flood plains, seismic exploration is considered satisfactory and usable, since 
llw rock dqjths are In idose correlation with those shown by boringB.-H8L T. V. 

12041. U. 8. Waterways Bspenmeut Station. Selsmie and resistivity explora- 

tioo methods: Tseh. Mem. 196-1, 86 pp^, 1948. 

Comparative tests of the seismic refiractlon and electric resistivity methods 
of geophysical exploration of subsurface conditions in the alluvial valley of the 
Mississippi Biver were made near Marion, Ark., Bound Lake and Boiling Fork, 
Miss. At each of these sites, the materials composing the alluvium and the top 
of Ihe underlylDg Tertiary formations were known from borings. 
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. Of thft twtHye aetamlc refVactioii profiles obtained, only two yielded dote 
trcm wlildi the depth to Tertiary tonnatloaa could be aocnrately detennliied. 
For the other ten profiles the seismic velocity in the OTerlying saturated anv- 

vium was almost equal to that in the topmost Tertiary materials, thereby 
renilerinjr the data uninterprctable. The seismic method is thus not SOitalAa 
for use ill the alluvial valley of the Mississippi. 

Of the fifteen electric resistivity profiles which were situated close to borings, 
the depth to Tertiary formation was determined with an average error of ±11 
percent, in comparison with borings depths. The results of the resistivity 
method, therefore, are considered to be adequate for the purposes of engineer- 
ing problems concerned with determinhig suitable locations for levees, combat. 
Ing underseepage at levees, and in general for planning improvements in whidi 
depth and composition of alluvium are important oonsiderationar-S. T. V. 

ELECTRICAL METHODS 

12042. Jemma, Rainmado. La geofisica aplieada a la tMiica [Geophysics 

applied to Industry] : Industrla Minera., no. 97, pp. 24-27, 1950. 

This is a brief summary of geophysical prospecting by electrical methods as 
applied to prosi)ecting for oil and minerals, or for investigations of geological 
Structure near dam sites or around important industrial buildings. — S» 2*. F. 

12043. Kiyono, Takeshi and Ito, Junji. A contribution to the theory of elec- 

tro magnetic prospecting [in Japanese] : Geophys. Sbq^ioiatlon, vol. 2, 
no. 2, pp. l-4» 194». 

The magnetic field due to a point-current-source placed on the earth's surface 
was considered, and the isodyuamic lines on a plane of finite height above the 
surface were obtained. — M. C. K. 

12044. Enenstetai, B. a Electromagnetic processes in drcnlts employed in pros- 

pecting by electrical methods [in Russian] : Akad. Nauk SSSB ISV., 
Ser. geog. 1 geofis., voL 13, na 5, pp. 434--dS8, 1948. 

If a cables grounded at both ends, receives at its midpoint an Impulse of xeo- 
tangular wave shape, the current flowing into the cable and through it into the 
ground increases from am to a final value in a very short time, after which a 
direct current is established. In spreading through the ground the impulse 
changes its rectangular wave shape. The time interval t, elapsing until at a 
certain point of the ground the current reaches its maximum, can be represented 
by Tikhonov's formula 0.314 j'V^\ where x is the distance in kilometers of the 
point in the j^round from the feeding electrode, and 8 the specific resistivity of 
the ground in ohm-meters. 

The rectangular impulse sent into the eaUe la pvodueed by a thyratron genev- 
ator. The time until the current reaches its maximum is about 10~* sec: 

Electrical processes taking place in different members of the measuring appa- 
ratus were investigated theoredcaUy and experimentally and it is concluded 
that the value of the specific resistivity of the ground obtained in these measure- 
ments Is often affected by serious errors. To obtain the correct values of the 
resistivity the following? precautions are to be followed : the feeder line must 
have an independent switch, readings of the potential value must be made only 
after the lapse of an interval not less than 5, sometimes 10 seconds, in accordance 
with the resistivity of the ground and the spread of electrodes. The ground ia 
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not a linear conductor, as fa often assumed, and therefore an Induced electro- 
motive force In it cannot be neglected.-^. T. V, 

12045. Nlem, G. de Das elektrische imd mnj^netische Feld einer punktformigen 

Stromquelle [Electrical and magnetic field of a point source] : Beitr. 
augew. Geophysik, Band 10, Heft 3-4, pp. 265-272, 1943. 

Electrical and magnetic fields produced on the earth's surface by a point source 
placed on surface are determined. The earth is considered as a homogenous 
conducting semispace, and the point source is represented by a metallic hemi- 
Bphero with dimensions which are small compared to the distances considered. 
If direct current is considered, the electric field produced at any point is deter- 
mined by the potential at this point, and the magnetic field is derived from 
Maxwell's fundamental equations. For alternating current, a differential equa- 
tion in polar coordinates is derived for the electromagnetic conditions produced 
at a point. Solutions of this equation are given for the steady, quasi-stationary, 
and the transient states. In the last, the amplitude of the wave equation Is 
represented in a complex form. Use of polar coordinates makes It possible to 
apply this method to a stratified medium.— £?. T, F. 

12046. Semenov, A. S. The theory of the method based on charged bodies ap- 

plied to equipotential conductors [in liussiau] : Vses. Nauchno-Issled. 
Geol. Inst. Geoflz., no. 13, pp. 3-56, 1948. 

In many electrical prospecting methods it is important to have at least the 
approximate picture of the field i)atti'rns ui'iiernt^'d by \itiknown bodies of differ- 
ent shapes. Field patterns forming around the following bodies are computed 
and presented in form of grapiis and tables : sphere, linear conductor stretched 
parallel to the ground, elongated and flattened ellipsoids of revolution, rectangu- 
lar plate placed parall^ to the earth's surface. 

Equations of the potential function for the above cases are given, as well as 
the values of the gradients along certain characteristic lines, such as the axes 
of symmetry. The final section gives deviations of the computed results from 
those obtained for bodies slightly differing in shape. from the assumed* 

Master charts and tables of characteristic values as functions of the geometric 
parameters of the bodies under consideration are included. — 8. T. F. 

12047. Tikhonov, A. N., and Mukhina, G. V. Determination of alternating elec- 

trical field In a stratified medium [in Russian] : Akad. Nauk SSSR Izv., 
Ser geog. i geofis., vol. 14, no. 2, pp. 90-112, IdSO. 

An analysis Is presented of an alternating electrical field generated by a 
point dipole in a layer of depth I, with electrical conductivity <t, overlying non- 
conductive semispace. This is analogous to a dipole placed on the earth's sur- 
face in a region where tiie upper layer iji the ground Is conductive and the under- 
lying formations are nonconducUve. Boundary conditions for the Maxwell 
equations of the unknown field are that the field intensity near the dipole Is 
that of the dipole, and the fi^ld intensity at Infinity Is sero. Variation of the 
tangential components of the diectrlcal and of the magnetic vectors Is continuous. 
It is also assumed, as the general property of the field, that the intensities of the 
current and of the electrical and nia;;netic fields are represented by expres- 
sions containing the factor e*'*^^ where t is time, and w the frequency of the 
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pulsations. The solution of the dilTerential e<iuations is expressed in cylindrical 
coordinates. Graphs representing the variation of the aniplitud*^ and the phase 
of the electrical Held with distance from tlie dipole are given for several values 

12048. YOngfil, SuUiL InteriKretatlon of apontaneous polarlaation anomaUes 

caused by splieroidal bodies : Geopbyslcs, yoL 15, no. 2, pp. 237-240, 1960. 

The theoietleal spontaneous polarisation anomaly of a condnctlng sphere buried 
in a homogeneous and isotropic earth is analyzed mathematically, and a method 
is derived for determining the location, depth and dip of spheroidal ore bodies. 
The equipotential lines of the field data are smoothed and profiles are taken 
parallel to the straight line between positive and negative centers. The loci of 
the zero points and the loci of the minimum points intersect this line in points 
from which the desired quantities can, with the aid of accnmpnnj'ing graphs, be 
readily determined. Because of eloctrocapillary action and telluric potentials, 
topographic corrections are necessary when the surface has a steep slope. A 
regional potential, which is due to telluric currents, is corrected in a similar 
manner to that used in gravity interpretation. Bzamples are given in which tlie 
method is applied to two observed spontaneous polarisation anomalies.— Je. O, S, 

12049. Schenk, Brwin. Zur Bedcutung und Auswertung von Unstetlgkeitoi in 

Diagramnien geoeleijtrischer Vertikalsondierungen [The importance and 
the interpretation of discontinuities in diagrams obtained in geoelectri- 
cal deep exploratiouj : Beitr. augew. Geophysik, Band 10, Ueft 3-4, 
pp. 287-307, 1943. 

The necessity of changing the position of fbe electrodes in exploring deep forma- 
tions by electrical-resistivity methods often results in discontinuities in the 
recorded curves. Such discontinuities are usually eliminated by extending sepa- 
rate branches of the recorded curves parallel to the corresponding portions of 
adjoining curves, and the resulting composite curve is used as the basis for inter- 
pretation of field data. This procedure frequently leads to contradictions and 
errors. An investigation in connection with the detailed electrical exploration of 
an area around a dam site, well explored geologically. Indicated that these discon- 
tinnities in the diagrams may be produced by changing the depth of the potential 
electrodes, by changing their distance apart, by changing the current electrode 
Reparation, or by the presence of structural discontinuities underground. 

Changing the depth of the electrodes from to 2 meters, always assuring a 
good electrical grounding, resulted in discontinuities in the diagrams which could 
not be eliminated hy translation or extension of individual curves. The same 
effect was observed when the separation of the potential electrodes was changed. 
Discontinuities caused by increasing the separation of the canent tiectrodes* 
however, can be eliminated by a translation cH the Indivldnal corves. 

Schenk eondndes that Wenner*s procedure combined with changes In electrode 
separation, will result in errors whenever there are inhomogeneitles of the ground 
and recommends use of Schlumberger's scheme. He also recommends that no 
change be made in the electrode position and the use of a ratio of potential to 
current elcctnKle separation up to ^/&^. If a change becomes necessary it is 
advisable to repeat measurements at several points of the former arrangement. — 
S. T. V. 
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1206O. Schenk, Erwin. t)l>er den Einfluss von SchoUengrenzen anf geoelektrische 
Vertikalsondlerungen [On tho influence of boundaries between layers 
on vertical electrical soundings]: Beitr. angew. GeopliyBik, Band ll* 
Heft 1, pp. 8a-102, 1944. 

The Influence of subsurface atratificatlon on the results of vertical geoelectrlcal 

sounding is studied. Faults are indicated as discontinuities and changes of 
curvatiirp in tho rlinfrrnms. This may lead to erroneous interpretation of the 
measurements because the curves are then typical of multiple stratification when 
in reality the measurements encompass only tw o or three layers. A procedure is 
given for eliminating these discontinuities and interpreting correctly llie dia- 
grams. Near-surface inhomogeneities produce a cunre of a new type when the 
4}8tanoe between fbe measuring electrodes Is increased, whereas a greater spacing 
of feeding electrodes results in a diaplacement of tlie graph. The determination 
of the depth is contingent on the position of the electrodes. In general three tjpes 
of diagrams can be obtained in vertical sounding. The proposed method makes 
possible not only determination of the depth of horizontal strata but also indicates 
the possible location of other buried electrically-conductive bodies. — 8. T, V. 

12051. Klyono, Takeshi. Theoretical study on the ground resistivity method of 
electrical prospecting : Kyoto Univ. Fac. Engineering Mem., vol. 12, no. 
2, pp. 29-69, 1960. 

Wenner's electrode arrangement la analyzed and the resistivity curve is deter- 
mined theoretically for the constant-deptli profile. The two-dimensional approxi- 
mation is adopted and the theory of functions of complex variable is applied. 
This makeij it possible to transform the boundary of the ore body to a simpler 
one and in many cases the potential can be easily calculated. The following 
cases are analysed : the ore body Is a perfect conductor or perfect insulator and 
bas tbe Shape of a seml-inflnite plate of given thickness lying at a known depth ; 
the ore body is a similar seml-inllnite plate buried In a vertical position; the 
ore body Is a thin horizontal or yertlcal plate of finite dimensions ; the ore body 
is a circular cylinder, either n perfect conductor or a perfect insulator ; the ore 
body is a circular cylinder with finite conductivity; the disturbing body is an 
anticline or a syncline. — 8. T. F. 

120B2. Makino, Naofnml. On the apparent resistivity curves for underground 
layered structures [in Japanese] : Geophys. Exploration, voL 2, no. 8, 
pp^ lg-21, 1949. 

A new explanation is proposed for apparent resistivity curves which have 
abrupt breaks. An abrupt change in the resistivity is presumed to take place 
when the potential drop between two points on the interface exceeds a definite 
tbieshold voltage like the decomposition voltage of water. Field data indicate 
tbe new theory to be satisfactory. Apparent resistivity curves when the elec- 
trodes are arranged at the bottom of a river were derived using the Beasel func- 
tion. Numerical examples were calculated and found to be In good agreement 
with field data.— if. 0, R. 

12063. Kiyono, Takeshi, Inagaki, H., and Shibata, B. Resistivity curves for 
semi-circular disc lin Japanese] : Geophys. Exploration, vol. 2, no. 3, 
pp. 16-17, 1949. 

The apparent resistivity curves for Wenner's electrode system when a "per- 
fectly conducting or insulating semicircular disc is buried in a vertical position. 
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w«re compnted. These curves were compared with theoretical coryei obtained 
by one of the authon and satisfactory coincidence between the two was fOond. — 
jr. C. B, 

12054. Kurata, Nobuo, Ocbiai, Toshiro, and Murashita, Toshiu. Electric resis- 
tiTit^ corves as the index of geological eonditions [in Japanese] ; 
Geophys. Exploration, voL 2, no. 8, p|». 26-29, 1948. 

A descriptiou is given of geological conditions for which resistivity curves ob- 
tained by the Lee method in prospecting for underground water show distinguish- 
able and diaracteristie forms.—- if. O. B, 

12066. Sato, KoDosulce. On the **mean'* 3-eIectrode method [In Japanese] : 
Qeoiiliya. Exploration, vol. 2, no. 2, pp. 5-6, 1849. 

Yarions electrode qpaclngs and configurations may be employed in reslstiTtty 
methods. The ''mean'* 8-dectrode method Is proposed In this paper, pm Is the 
apparent resistivity of three electrode spacing^ which are so arranged that the 

power electrode Ci and the potential electrodes Pi and A are three i)oints (1, 2, 3) 
on a straight line and the power electrode Ct is at inhnity. pui is the ai^mrent 
resistivity of three electrode spaciugs wliich are arranged Ci, jPi, and P» at tliree 
points (3, 2, 1). 

The pm=4»a (Vu—Vu)/I and p«=4ira (Fa— Va)//. The apparent resistivity 
of the "mean" d-eiectrode Is dcAned as <fw+pm)/2«2ra (Vi>-f 2Fi.)//*5 
pmW+puW—p»i^) where pa(a) Is the apparent resistivity of two dectvoie 
Spadngs at points 1 and 2 and ptt(2s) Is the apparent reslstlTlty of two deetrote 
spacings at point 1 and 3. By this method, the effect of nndergroond Irregularities 
near both side electrodes is decreased.»Jf. 0. A 

120G6. Naliabayashi, Kazutaka. Generatinp: mechanisms of spontaneous polari- 
zation : (2) Some examples in Manchuria [in Japanese] : Greophys. 
Exploration, vol. 2, no. 3, pp. 22-26, 1848. 

Summarizing the results of spontaneous polarization surveys iu 35 districts 
in Manchuria, the author finds that all massive bodies or continuous veins of 
pyrite, pyrrhotite, chalcopyrite and graphite give a strong spontaneous polariza- 
tion potential, and ore bodies of galena, stibnlte, and manganese ores sometimes 
produce a potential not so strong but snffldent for exploration. 

In natural soUlde ore bodies, the H ions and the HS ions in the surrounding 
water are supposed to have an imi>ortant role in the generation of spontaneous 
polarization. Some impregnation deposits of pyrite show very strong spontane- 
ous polarization potential, and sometimes remarkable anomaUes are found even ia 
oreless zones. 

Distributions of potential difference measured at the surface may be attributed 
not only to oxidation and reduction of ore bodies but also to electrochemical 
actions between the ore body and underground water, polarization potentials 
resulting from differential concentration of Ions In water near the mineralised 
sone, streaming potential of underground water passing through the oapillary 
pores of the rocks, and polarization potential resulting ftom dlfterential concen- 
tration of Ions In water affiaeted by the rocks.— Jf. 0. R, 

12057. Cliang, T. H. Application of Wenner's method: Chinese Geoptiys. Soc 
Jour., vol. 1, no. 2, p. 228, 11)49. 

The Wenner method, with electrode spacing of 50 meters, was used to determine 
the depth of Quaternary gravel overlying Tertiary rocks in Laochunmiao oil 
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tiM, taking advantage ci tbe diaxp diiBerence In refltstLvity (190 ohm-meten 
for the grarca, 15 obm-metera for tbe Tertiary). Certain difficulties resulted 

from irregularities of the contact and the ragged topography, but a definite 

relation was establishod between the measured apparent resistivity and the thick- 
ness of the gravel determined by drilling. Graphs of the results computed from 
Roman's tables and the results of driUing are included.— T. V. 

12068. Spicer, H. C Investigation of bedrock depttis by electrical resistivity 
methods In the Hipon-Fond dn Lac area, Wisconsin: U. S. Geol. Sorvej 
Circ 68, 87 pp., 1060. 

Resistivity measurements were made in east-central Wisconsin, chiofiy Fond 
du Lac County, to determine depths to bedrock, using the Earth-Resistivity 
Apparatus, a modification of the Gish-Rooney instrument. Depth profiling was 
used with the Lee electrode configuration. Depths to pre-Cambrlan rocks* 
identified by their higher resistivity, determined by this method range from 855 
to more than 1,000 feet, and In gmeral were la good agreement with those f onnd 
by drilling. Field measurements indicate that with favorable surface conditions 
resistivity methods may be used here to locate pre<Oambrian rocks to depths of 
ehoQt 1,600 feet-^. (7. ML 

12059. Goguel, Jean. Essai d'interpretatlon de la prospection gt'ophysique de la 

Bresse et du Bas Dauphin^ {A tentative interpretation of the geophysical 
snrreor of Bresse and Bas Danqiliin^] : Bar. Becherches g6oL et geuphys. 
Pub. 0,79 pp., 1948. 

A geophysical survey, including gravimetric and electrical moasurenionts. was 
made in the provinces of southeastern France, Gravimetric measurements were 
made by the Tbyssen gravimeter with a density of one station to 5 sq. km. and 
precision of determinations about 1 mgaL The central part of Bresse was ex- 
plored also by a torsion balance. Electrical exploration was by the potential- 
profile method and, in regions aronnd metallic outcrops, by resistivity measure- 
ments. The supposed Oligocene depression extending from Aids to the Swiss 
platean must be rejected as contrary to findings of the survey, but no substitute 
theory can be proposed at the present. Numerous examples of the analysis of 
geophysical data from the geologic point of view, illustrated by detailed maps, 
diagrams, and profiles are included. — S, T. V, 

BADIOACTIVB KBTHODS 

12060. Hatsuda, Zin'ichiro. On the radioactive exploration [in Japanese]: 

Qeophys. Exploration, vol. 2, no. 3, pp. 1-5, 1949. 

A review of radioactive exploration, Inclnding description of methods and 
apparatus and discussion of the effects of moisture, temperature, and atmospheric 

12061. Steail, F. W. Prospecting for uranium witli portahle Geiger-Mtiller equip- 

ment : Upper Peninsula of Michigan Mineral Industries Conference, 
Michigan Coll. Min. and Technology, Conference on radioactive ores, 
May 6, 1949, pp. 27-28. 

The Geiger-Milller counter is the most reliable prospector's tool in searching 
for uranium ores. Radioactive elements can be identilled by several methods, 
using the detection of alpha, beta, or gamma rays, the most favorable being the 
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counting of gamma rays. Tliis niPthod, howovpr, requires comparison of the 
unknown material with known standards. Use of an ionization chamber or of 
the proportional counter requires a more sensitive ampltller and presents diffi- 
enltles In Insulating the detector because of bigh Inimt resistance; To obtain 
dependable results In tbe field the Gelger counter must be tested often by using 
a standard sample. It should be borne in mind that gamma rays cannot pene> 
trate any considerable thickness of solid materials. About 50 percent of tbe 
gammn radiation from a radioactive ore originates in tbe outer two inch layer 
of the ore.— fif. T, T, 

12062. Kemp, C. B. Gelger counter reconnaissance In Upper Michigan: Upper 

Peninsula of Michigan Mineral Industries Conference, Michigan GoD. 
MIn. and Technology, Oonferenoe on radloactlTe ores, May 6, 1IM0, 
pp. 25-28. 

Investigations with a Gelger counter on the western half of the Upper Fisntai' 
aula of Michigan In search for uranium ores are briefly reported. The Instru- 
ment was also found to be useful In correlating and distinguishing various tjrpei 

of rocks. It is sutffirested that the Oeiger counter can be used not only in pros- 
pecting for uranium but also for rapid geological reconnaissance work in 
general. — 8, T. F. 

12063. Almeida BoUC, P. A. M. de. MInerais radloatlvas, notaa sObre sua 

prospeocfto. [Badloactive minerals, notes on prospecting for them]: 
Rev. da Escola de minas, voL 14, no. 9, pp. 18^16, 1940. 

The article gives a short description of differrat methods of prospecting for 
uranium or thorium containing minerals. Methods based on fluorescence, scin- 
tillation, radioactivity are described as weU as their application In dtfltorent 
regions of BrazlL— S. T. F. 

12064. Lutz, W. Die Schnellanalyse von Kalitt<it/en (lurch gamma-strahlunss- 

messuiiir nnt Zjihlroliren in Ilorizontalbolirungen unter Tag [Tbe rapid 
analysis of potassium deposits by gamma-radiation measurements using 
counters iu horizontal drill holes underground] : Beitr. uugew. Geo- 
physik.. Band 10, Heft S-4, pp. 273-286, 1943. 

A metliod is described of determining tbe KjO content of a potassium deposit 
by using a Geiger-Miiller counter. The number of impulses produced by gaiiima 
radiation of a deposit is shown to be proportional to the average KtO content in a 
q>here of about 66 cm. radius surrounding the counter. 

Experiments demonstrated such measurements to be In good agreement with 
the results of chemical analyses. A standard Oeiger counter with a tube of 
about 35 mm. diameter and 320 cm. length was employed in these exi)erimeDts, 
and K2O contents ranging from a fraction of one percent to 62 percent measured. 

The nietliod can be app]ie<l only when the deposit is free o£ Other sources of 
gamma rays, such as radium or thorium suits. — 2\ V, 

ia06S. Imts, W. Die Schnellanalyse von festen und flOssigen Kallproben dnreh 
gammaHBtrahlungsmessungen mit SSIlhlrdhren fiber Tag [Rapid analyBis 
of solid and fluid samples containing potassium b^ measuring ove^ 
ground the gamma radiation with a counter] ; Beitr. angew. Oeophysik., 
Band 11. Heft 1, pp. 55-72, 1944. 

If measurements of potassium content are made In a drill hole, the Impulas 
number read on tbe gamma counter Is proportional only to the potassium content 
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of the surrounding formation. The same measurement, made above ground, re- 
sults in a reading which can be correctly interpreted only by using an empirical 
formula containing the density of the sample, which is often unknown. A the- 
oretical relattODdklp Is derived, repladog the empirical fomrala, and eonflrmed 
on nine samples, each weli^lng 80 kg. The error of the determination may 
he as low as ±0.5 percent of KaO with a duration of the measurement of 16% 
minutes. This error can be decreased to 0.% precent with 20 minutes meas- 
uring time. The theory of the method is presented and the counter employed 
is described.— iS. T, V, 

12066. Lesage, M., Rogozinski, A., and Voisin, A. Sur la construction des 
compteurs Geiger-MflUer du type metallique [Construction of Geiger- 
MllUer counters of all-metal type] : Jour. Physique et Radium, toI. 10, 
no. 6, pp. 212-214, 1940. 

A (ieiger-Miiller counter of exceedingly simple design and construction, espe- 
cially adapted for field work, is described. The principal tube is made of a 
cylindrical drawn brass pipe 1 mm. thick, the axial wire is of tungsten 0.1 mm. 
in diameter, and a mixture of alcohol and argon is used as Ulling gas. Nicksi or 
copper may he used for the tube, and molybdenum or stainless sted for the wire. 
Details of flie manufacturing procedure ate given.— £f. T, F* 

12007. Brownell, G. M. Radiation surveys with a scintillation counter: Bcon. 
Geology, vol. 45, no. 2, pp. 167-174, 1950. 

A portable scintillation counter for rapid and accurate measurements of radia- 
tion intensities has recently been developed and tested. Tlie instrument is about 

one hundred times more sensltiye than portable Geiger counters. 

On the basis of data from radiation surveys over pitchblende deposits in the 
Liilic AtJiabaska region, maps were made showing "isorads" or zones of equal 
radiation intensity in units of 5x10"* milliroentgens per hour, which provided 
a pattern of the vein system and located new veins. — S. T. V. 

12068. Kdlmogorov, A. N. Determination of the coeflteient of ttiermal dlffuslvity 

of the soQ [in Russian] : Akad. Nauk SSSR;, Ser. geog. i geoflz., vol. 
14, no. 2, np. 97-08, 1960. 

A method is presented for determining the coefficient of thermal diffusivity 
of soil from observations of temperature, corresponding to four moments of time, 
at two points of diilerent depths. Results obtained by this method are more 
reliable than those from detennlnation of the phase displacement of the tempera- 
ture waves, varying with depth. The determination of the wave form becomes 
very unreliable because of the rapid decrease of the temperature variation. 

The proposed method is based on the expression of the amplitude of tempera- 
ture wave, varying exponentially with the depth of the point. Harmonic varia- 
tion of the temperoji^re with a period of 24 hours is assumed. — 8. T. V. 

WELL LOGGING 

12069. T^Insh, H. B. Tertiary gecdogy and principal oil fields of Burma : Am. 

Assoc. Petroleum Geologists Bull., voL 84, no. 5, pp. 828-866, I960. 

The diief Tertiary geological features of Burma and the geological history of 
the period as indicated by stratlgraphical and structural evidence are sum- 
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■MriiPil Tbe Ghaiik and Lanywa oil Held, which are on one major dome but 

aerated 1^ the Irrawaddy, and the Tenangyaung field are deacrlhed. 

In both areas Schliiiiibprjrer rosistivity and self-potential surveys were used 
for detailed correlations between wells, and for fixing the depths and throws of 
the various faults. It was not found possible to use the resistivity logs to give 
any indication of the tiuid content of the sands, in part because of the lom 
salinity of tbe formation water, and the thinness of the sandii. A reduction of 
resistiTity of ooe land downdip^ reoenfly noted, la prammabiy daa to an tB> 
creaaing connate water content and is being further inratlgated. 

Tlie average temperature gradient In the Tenangyaung il^d as measured with 
the Scblumberger recorder ia 1* F. per 100 feet with a temperature of 116* F. 

12070. Spradlin, V. E. The relation of the initial production to true resistance 

in the Southeast New Castle field, Cleveland and McClaiu Counties, 
Okla. : Oklahoma Acad. Sci. Proc., vol. 29, pp. 45-49, 1950. 

The purpose of this paper is to determine whether the tme resistivity value 
alone could be used in determining the initial production from the limestone 
reservoirs in the Southeast Newcastle field. To obtain the true resistivity of 
the producing formation the methtxl outlined by H. Guyod wuh used and the 
results were compared with statistical data on the initial productivity of tea 
oil wella of thlB Held. It is concluded that no direct relations can be established 
between the true resistivity and production. Wells with the lowest resistivitr 
may be dry in one case and fairly good producerai in another. Similarly one 
w^ with a true resistivity of 987 ohm-meters waa dry, another with 900 ohm- 
meters had the Initial production of 531 barrels. Only a certain tendency can 
be established for higher Initial production to be associated with higher re> 
sistivity values.— £1. T. F. 

12071. Milne, W. P. Relation of electric log resistivities in limestone to oil pro- 

duction : Oklahoma Acad. Sci. Proc, vol. 29, pp. 50-56, 1950. 

The correlation between the productivity of a well drilled in limestone and 
the deviations from the apparent parallelism of the second and third resistivity 
curves on electrical log diagrams is studitnl. The chief factors causing such 
deviations are the effect of the contact between two different formations on 
the electric log, mud invasion, and the chemical composition of the fluid in the 
formation, salt water tending to give a negatlTe deviation, and oil a positive one. 

For the study of this relationship a special fonctlon is Introduced equal to the 
arerage deviation divided by the square root of the difltoence of the average 
square of the deviation and the deviation squared.. Computing this function for 
the Phillips no. 2 Kosar well 4-14N-4W of the West Edmond pool, Mississippi, 
figures were obtained which were well within the limits of the necessary accuracy. 
It is coueiurted that the suggested nu'thod of investigation has unlimited pos- 
sibilities n^aking possible future prediction of the fluid content in advance of 
drilling.— S. T. V. 

12072. Ray, H. W. Radioactivity well logging isroves eflectlTe in the northern 

Golorado-southom Wyoming area: Tomorrow's Toola Today, toL 16^ 
no. 1, pp. 29-83. 1060. 
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Radioactivity logs in the northern Colorado and southern Wyoming area have 
proved reliable and both gamma ray and neutron curves are being extensively 
used to provide information on formation thickness, extent of possible porous 
zones, relative amount of porosity, and position of easing with respect to forma- 
tion. Close correlation was found between the radioactivity log and the core 
analysis. Bzamiiles of the interpretatloD of radioaettTity logs from dilfefent 
wells and their correlation with logs obtained by other methods are given. — 
B. T. F. 

12073. McGaha, S. W. Radioactivity well logging moves north to Canada's 

fields: Tomorrow's Tools Today, vol. 15, no. 4, pp. 28-33, 1949. 

RadioactlTity well logging is now used In the development of the oil producing 
areas of western Canada. Drilling difficulties are ov«rcoma by the valuable 

formation data provided, after the casin}; has been set. by jramma ray and neutron 
curves. The sandstones, limecitones, and shalos, together with the dense, low 
fluid zones, can be easily Identified by this means and tiie curves correlated with 
electrical logs, drilling time, core analyses, and llthologlcal information. Ten 
pairs of gamma ray and neutron curres with parallel interpretation of their 
peeullarltles on the basis of exploration results axe described.—-^. F. F. 

12074. Campbell, O. E. A method of prospecting for Kansas "shoestrings": 

World Oil, vol. 129, no. 5t pp. 62-G4, 1949. 

Analysis of flnorologs of both a producing wen and an adjacent dry hole in 
Anderson County, Kans. suggests a systematic method of exploration for "Shoe- 
string" fields. The fluorolog of the producing well showed an average oil inten- 
sity of 1 blau and a mineral intensity of 50 blaus down to the producing sand 
while the dry hole log showed 18 and 32 blaus respectively. Detailed analysis of 
the data showed the excess mineralization was of secondary orifiin indicating the 
presence of a plug which blocked direct ascent of seepages, deflecting them to 
side paths. The presence and general location of shoestring accumulations can 
be determined from samples taken from a depth of 4 feet, but for detailed 
mapptng; Shallow holes 10 to 60 leet de^ may be flnorologged— Jf . 0, R, 

TECHNICAL AIDB 

12075. Miiller, Max. Ein Prazisions7<'itskalenschreiber mit dekadiseher Fre- 

quenzuntertellung fUr Zeitmarkierung und Frequenzmessung [An accu- 
rate time recorder with decimal subdivision of frequencies for the 
recording of time and measuzement of frequency] : Geofls. Pura e AppL, 
TOL 15» fluw. S^, IHk 220^28, 1949. 

Precise measurement of frequency Is of prime importance in surveying by 
electrical methods when using alternating current of low frequency. A new 
method of accurate measurement and recording of electrical frequency, is 
dSMribed. The apparatus employed consists of a time recorder with decimal 
frofniency sobdlTlsions in flre steps. Its oscillating circuit contains a thyratron, 
ayneluMttiied by a timing fork, with impulses prodnoed In aero points, whi^ 
Increases the precision oC the Instrument The oscillation wave is recorded 
photographically, and the corresponding time interral Is registered simultane- 
ously on the same film. The range of the scale can be adjusted to 0.001, 0.01, 0.1, 
1.0, and 10 seconds. 

Descriptions of the rarlous component parts of the Installation, wiring dia- 
grams and graplLs characterizing the iostrumeut are given. The apparatus has 
been constructed for HM me, and Is sturdy and easily transportable^-^. T, F. 
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12076b Guerra Pefia, Felipe. IntroduccI6n a' la fotogeologia [Introduction to 
photogeolop:y] : Assoc Mexicana Geologos Petroleros BoL, yoL 2, no. 1, 
fip. 56-70, 1060. 

Pbotogeology or aerophotoatereogeology Is defined as the comi^lez oC methods 
used for geological Inteipietatlon of iihotograpbs taken from the air. This Is 
especially Taluabie in Inaccesslhle regions oorered with fbrests or mum as it 

eliminates much topographic work and makes possible obtaining a general 
picture of the area without great loss of time nnd money. Another advantage is 
its freedom from restrictions often imposed by the owners of the properties 
involved. A brief description of the techniques employed in the field and in 
the photographic laboratory Is given. — 8. T. V. 

1207T. Glenn, AlfM H., and Bates, Charles. The meteorological and oeeano- 
graphic aspects of geophysical prospecting: Geophysics, toI. 15^ no. 2, 
pp^ 247-258, 1060. 

Short-range forecasts of weather and wave conditions in specific areas can 
now be made widi considerable aecnracy. The application of oceanography to 
the study of modern and ancient reefe, strandllnea, and stratlgraphic traps is 
SQggested.*— fl"* Jt. <r. 

PATENTS^ 

0&A.VITT KSnHODS 

.12078. Stabilized vertical ixndulum. Fay B. Null, Dayton, Ohio: U. S. patent 
2,511,869, issue<i June 20, 1950. 

In a pendulum apparatus, a trinngnlar p^^^finUim, a motor pnpportlng said 
penduhim by the apex of the latter from the drive shaft of the motor, accelera- 
tion-responsive members mounted on the two lower corners of said pendulum at 
right angles to its axis, means for summing up the acceleration responses of said 
acceleration-responsive members, means for amplifying the summed up responses 
and means for applying the amplified responses to said motor to rotate In a 
direction woeite to that of the forces causing the aoe^leratton responses. 
Claims allowed, 11. 

MAGNETIC METHODS 

12079. Magnetic flnx measuring apparatus. Ernst H. Plesset, Los Angeles, Calif., 
assignor to the United States of America as r^resented by the U. S. 
Atomic Energy Comm. : U. S. patent 24M)6,488, issued May 2, 1960. 

Apparatus for measuring the magnetic flux density variation along a predeter- 
mined path which apparatus comprises a search coil, means for moving said 
search coll along said predetermined path transverse to the direction of the 
lines of f^rce of the magnetic field, means for maintaining the axis of said 
search coil substantially parallel to a fixed line transverse to said path during the 
movement thereof an oscilloscope having two sets of eleetron beam deflecting 
means, means for applying to one set of said deflecting means a first potential 
which is a function of the position of said search coil along said predetermined 
path, a condenser, means coupling said search coil and said condenser for develop- 
ing a charge on siiid condenser which is n function of the variation of the density 
of the magfnetic flux through said search coil, and means for applying to the 
other set of deflecting means a second potential which is a function of the charge 
on said condenser. OUdms allowed, 6. 
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SEISMIC METHODS 

12080. Seismic prospecting method. Cornelius G. Dahm, Dallas, Tex., assignor, 

bj mesne aBslgninents, to Soconj-Vacanm Oil Ck>., Inc., New York, 
N. a corporation of New Tork : U. S. patent 2,608,904, issued A^. 
11,1960. 

A metiiod of obtaining seismic data where there Is a diarp change in the 
elastic constants in the strata adjacent the earth's surface without material 
change In the density of the material In such strata, which comprises exploring 
with seismic waves said strata to determine the range of depth in which said 

change in elastic constants oocora, generating seismic waves below said range of 
depth, detecting seismic waves at points deeper in the earth than where said 
change in elastic constants occurs, and recording said waves in correlation with 
time. Claims allowed, 3. 

12081. Apparatus for examination of materials by elastic waves. Marcel Meun- 

ler, Guesmes, Belgium, assignor to Ateliers de Oonstructlons Mectrlques 
de Obarleroi, Brussels, Belgium, a Belgian society anonyme : U. S. itotent 
2,606,867, Issued May 2, 196a 

In the art of elastic waves, apparatus for examination of material objects by 
means of ultra-sonorous waves, comprising a device for emitting ultra sonorous 
waves, said emitting device Including a tubular support having an open, end, a 
crystal mounted In said support near the otlier end thereof, said crystal being 
adapted to produce ultra-sonorous waves, and a sheath lining the inside of said 
support, said sheath being composed of a material adapted to ahsorb ultra- 
eonorna waves, said support being so arranged that a beam oi ultra-sonorous waves 
produced by said crystal and emitted from the open end of said support will 
strike the surface of the object at an acute angle of incidence smaller than the 
angle of total refle^'tion, said sheath absorbing any reflected waves entering tlie 
open end of said support, a device fur receiving the waves of said beam passing 
through said object, said receiving device Including another tubular support 
having an open end, a crystal mounted In said other support near the other end 
thereof, said crystal being adapted to respond to ultra-sonorous waves, and a 
sheath lining the inside of said other support, said sheath being composed of a 
material adapted to absorb ultra-sonorous waves, said other support being so 
arranged that a beam of ultra-sonorous waves from said emitting device passing 
through said object will enter the open end of said other tubular supp<jrt and 
excite the crystal therein, said receiving device being so placed that said beam 
passing directly through said object will enter axially into said other support, and 
means for measuring the intensity of the excitation of said crystal in said re- 
ceiving device. Glaims allowed, 2, 

12082. Vibrator type multiple-shot blasting unit. Frank G. Qibson, Broughton, 
Pa., and Frederick W. Brown, Los Angeles, Calif. : U. 8. patent 2,600,687, 
issued May 9, 1950. 

In combination a first switch connected between an input and a means for 
multlplytaig voltage, said first switch connecting said Input to said voltage multi- 
plying means only when said first switch Is operated, a second switch connected 

to said voltage multiplying means, a condenser and an output, said second switch 
in its normal position acting to connect said condenser to said voltage multiplying 
means and said second switch in its operated condition acting to connect said 
condenser to said output Claims allowed, 10. 
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12083. Seismograph compositfnp Bvstem. Robert W. 01sf)n, Dallas, Tex., assignor 

to Geophysical Service, Inc., Dallas, Tex., a corporation of Delaware: 
U. S. patent 2^,651, issned May 30, 1950. 

hi a nroltiplA leeordiag dradt ttiat Indudeg ft phinUltj of djrciitts for mvply* 
log signals to be recorded and a plurality of recorder-operating drcnlts, a com- 
positing circuit conno<*tc(l between at least three signal supply circuits and two 
reeorcler-opeiatltij? circuits that includes two balanced bridge circuits, each of 
said balanced bridge circuits being comprised of one of the recorder-operating cir- 
cuits and three fixed resistors connected in series across it, each resistor having 
a resistance equal to the resistance of the recorder-operating circuit; connee- 
tions between one ilgnal supply cfrcnit and the diagonal comers of one of the 
bridge drcoits; connections between another signal supply circuit and the dia* 
gonal comers of the other bridge dxcnlt ; and connections between tiie ttiird signal 
supply circuit and the remaining pair of diagonal comers of each of the two 
balanced bridge circuits. COalms allowed, 2. 

ELECTSICAL METHODS 

12084. Blectronic detector. Claude R. Daum and IjOuIs Thomas Cleayer, DenveTr 

Colo., assignors to the United States of America as reptesentedtv the 
Secretary of the Interior : U. S. patent 2,508,247, issued Apr. 11, 1850. 

In conAitnatlon a probe having a U-shaped magnetic core with a center portion 
and two legs, an input coil wound about the center portion of said core, two out- 
put coils each wound about one of the lege of said core and near the ends thereof; 

a compensating coil wound about the center portion of said core and in substantial 
axial registry with said input roil, a power supply for causing an alternating 
current to flow through said input c(»il, said alternating current causing an 
alternating flux to flow in said core, said output colls and said compensating coil 
being so connected that the voltage induced in the output coil adds each to the 
otlier while tlie voltage induce<l in said compensating coil subtracts from that 
produced by the output coils to produce a combined output voltage, means con- 
necting said combined output voltage to an amplifying means, said amplif^flng 
means including electrical discharge means having at least a cathode, anode and 
control electrodes, means for applying an input signal to said control electrode, 
means whereby a negative bias is applied to said control electrode with respect to 
said cathofle so that only (he p<tHitIve peaks of said input signal applied to said 
control grid will cause a current to flow l>otween said cathode and anode whereby 
a distinctive electrical signal liaving harmonics is produced, means capable of 
transforming said distinctive electrictil signal into an audible signal of similar 
characteristics, means for applying said distinctive electrical signal to said 
means for producing an audiUe signal. Olalms allowed, 2. 

&APIOAGTIVB ASD THSBXAIi XXKHOIMI 

12085. Alternating current ionization chamber. Rol)ert B. Fearon, Tulsa.Okla., 

assignor to Wells Surveys, Inc., Tulsa, Olila., a corporation of Dela- 
ware : U. S. patent, 2,502,617, Issued Apr. 4, 1050. 

A detector of ionizing radiation comprising in combination means defining a 
closed circulatory system, at least a portion of which is adapted to admit ionizing 
radiation, an ionlzable medium in said system, means for circulating said medium 
in the system to expose it to the admitted radioactive ionising emanations, said 
means being adapted to impart surges to said ioaisaUe medium that are separated 
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by uniform time intervals, means for de-ionizing said medium before it enters 
tbe portion adapted to admit ioniainf radiatioOt means for aeparatlng the ions 
Iifodaoed Mid zadiattoa when the madiim entect that iK>rtlos« means for 
•collecting one group of the separated ions, and means for measuring the alter- 
Dating component of the eleetrlcal enrrent produced by the collection of said ions 
as a measure of radiation. Claims allowed, 9. 

1208CL Method and apparatus of measnrinf; the activity of rnflioactive materials. 

Gregory H. Wannier. Pitman, N. J., assignor to Socony-Vacuum Oil Co., 
Inc., a corporation of Isew York : U. S. patent 2,502,t>83, issued Apr. 4, 
1950. 

An apparatus for measuring the activity of a sample of radioactive material 
that comprises a counter tube, means defining a window in the counter tube, means 
transparent to radiation emitted by the sample for sealing said window, a sample 
holder disposed adjacent said window, said sample liolder having a concave recess 
in the side thereof adjacent to and in axial alignment with said window, a coating 
at the radioActlTe material on the surface defining the coneaye recess, the curva- 
ture of the recess bearing a relation to the axial distance between the sample and 
the window such that the solid angle subtended by the window at any point on 
the concave surface of the sample is a oonotant Olalms allowed, 3. 

12067. Gelger counter and gas atmosphere therefor. Lloyd 0. Shore, Chicago, 
111., assignor to Radiation Counter Laboratories, Inc., Chicago, 111., a 
corporation of Illinois : U. S. patent 2,503,302, issued Apr. 11, 1050. 

A self«quendiing Ctelger counter containing oxygen, nitrogen, xenon, and 
argon in such proportions that their partial pressures in millimeters of mercury 
axe as follows when the total gas pressure is about 740 mm. of mercury : • 

0«— trace to 30 
Nf— trace to 30 
Xe — at least % 
A— balance 

Claims allowed, & 

12088. Method and apparatus for detecting ionizing particles. Elizabeth R. 

Graves, Santa Fe, N. Mex., assignor to tlie United States of America 
as represented by the U. S. Atomic Energy Comm.: U. S. patent 
2,506.419, issued May 2, 1950. 

A device of the character described having in subcombination, an electrode 
assembly comprising tbrw inherently ri.i;id generally ])laniforui elements in 
mutual parallel spaced relation to provide a pair of outer electrodes and an 
electrode disposed centrally therefor, said centrally disposed electrode being 
provided with an area of redooed thiclrnean to permit passage of ionising parti- 
dea therethrough while providing an effective ion diield, one of said outer 
deetrodes being provided with a ooUfmatad portion of suAeiently smaller area 
than the reduced thickness area of said centrally disposed electrode to eonflne 
particles emitted therethrough to said reduced thidcness area, the inner surface 
of said collimator area being provided with a thin sheet of material adapted 
to pass ionizing particles while providing an ion shield, nnd means associating 
with said colHinated electrode for tlie mounting of an ionizing particle emitter 
contiguous to the outer surface thereof. Claims allowed, 3. 
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12089. Amplifying and qnendiliig drcalts for nidlatloii detectors. Donald O. G. 

Hafe, Boslyn, N. Y.* assignor to Tezaoo Development Corp., New Tork» 
N. Y., a corporation of Delaware : U. S. patent 2,508,790^ issued Apr. 11, 
1900. 

In combination, a radiation detector of the counter type, an electronic dis* 
diarge tube havlDg its i^te connected to the anode of the detector, means for 
Impressing a high direct current voltage for the operation of the detector on 
*' the anode of the detector and the plate of said tube, a second electronic dis- 
charge tube, said first and second tubes being interconnected in multivibrator 
relationship, moans to impross nn operating? direct current voltage on the plate 
of the scKond tube, said oiHTatins voltajro boinj? independent of that impressed 
on the anode of the detwtor and the pialo of tlie first tube, whereby, on dis- 
charging the detector, a negative pulse is supplied to the control grid of the 
second tube and a positive pulse trcm the plate of the latter to the control grid 
of the first tube through the multivibrator connections to cause said first tube 
to pass current and lower the potential on the detector anode, causing the de^ 
tector to quench, and means to take a pulse firom an electrode of one of said 
tubes. Claims allowed, 8. 

12090. Radiation measnrement, Bruno B. Rossi, Winchester, Mass., and James 

S. Allen, Champaign, 111., assignors to the United States of America is* 
represented by the U. S. Atomic Energy Comm.: U. S. patent 2,50(i,4:^>, 
issued May 2, 1950. 

In radiation measurement apparatus, in combination : a radiation counter 
having an anode, a cathode and an ionizing medium between said electrode^; ; 
and a source of direct voltage having superimposed tlu reon voltage pulses of 
alternately positive and negative pliase coupled to said eltctrodes, the voltage 
pulses having an amplitude sufficient to Alternately impress on said electrodes 
a \oltage above the sparking potential and a voltage below the ezdnelion 
potential thereof. Claims allowed, 8. 

12091. Neutron meter. Lynn H. Stauffer, Rotterdam Junction, and Thoma M. 

Snyder, Schenectady, N. Y., assignors, by mesne assignments, to the 
United States of America as represented by the U. S. Atomic Bnergy 
Comm. : U. S. patent 2,506,944, issued May 9, 1950. 

A neutron meter comprising a plurality of spaced regions containing a gaseous 
boron compound, at least one intermediate region formed of a non-gaseous hydro- 
gen conteining compound, and means for measuring the ionization of said gaseous 
boron compound. Claims allowed, 7. 

12092. Method of geophysical prospecting. Bruno Pontecorvo, Montreal, Quebec, 

Canada, assignor to Well Surveys, Inc., Tulsa, Olcla., a corporation of 
Delaware : U. S. patent 2,508,772, issued May 23, 1950. 

A method of geophysical prospecting that comprises irradiating formations 
surrounding a drill hole about which information is desired with radioactive 
radiation, measuring radiation that returns from said formation, at a series of 
spaced points that differ in their distances from the source of radiation by regu- 
larly spaced intervals, sequentially selecting signals indicative of measnranente 
made at the different points, and graphically rcepresenting said sevrantlally se- 
lected signals in correlation with the distances between source and detectors for 
selected depths of the source in the drill hole to form a continuous curve graph* 



Digitized by Google 



PATENTS 



125 



ically representatlTe ot tbe decay in intemiity of tlie retumliig radiation aa the 
diBtanee from tiie inrimary aonice of radiation increaaea. Olaima allowed, 2, 

12008. Alpha ray aource and method of producing same. Marietta Blau and 
Boris Pregel, New York, N. Y., assignors to Canadian Radium & Uranium 
Corp., New York, N. Y., a corporation Of New York: U. S. patent 
2,510,7d5, issued June 6» 1950. 

The method of prodndng an alpha ray aonroe which Indndes, depositlos 

radium emanation in a solid state in a finely divided solid supporting material 
and maintaining said emanation in a solid state until decay tliereof to radium 
D and polonium has taken place for most of the said emanation. Claims allowed, 9. 

12004. Kadiographic scanning unit. Herman F. Kaiser, Washington, D. C: 
U. S. patent 2,511,853, issued June 20, 1950. 

» 

A radiographic device for examining a tost object comprising a source of radi- 
ation, means forming the incident radiation into a relatively thin collimated 
planar beam, meant> tsupportlDg the test object, means for sweeping the beam 
of tnddent radiatton aeroaa the teat object in a direction normal to the plane 
of the beam to irradiate a aingle line portion of the teat object at a time, and 
meana aenaltiTe to the emersent radiation for detecting aaid radiati<m. CSaima 
allowed, 5. 

12095. Device for comparing with a common physical receiving means, two radia- • 

tions of similar character and subsidiarily recording the ratio between 
said radiations. Etieuue Vassy, Paris, France: U. S. patent 2,512,122, 
issued June 20, 1950. 

In a device of the type described, In combination, a single receiver adapted to 
be struck by a pair of separate beams of radintions to Ik* compared, a rotary 
obturating means adapted when rotated to cut off each of said beams from said 
single receiver in alternating sequence, a single path electronic amplifier including 
an output electronic tube, said amplifier being fed from said receiver, a pair of 
triode electronic tnbea having the grid circuits thereof supplied in parallel by the 
anode circuit of aaid ontpvt tnbe, meana synchronised with said rotary member for 
alternately biaaing said triodea to cnt-off in synchronism with the cutting off 
of said beams, a high Tdtage source supplying aaid triodea, a pair of load reaist- 
ances and a' potenticmietric gain-bnlancing means inserted between said high 
voltage source and the anodes of said triodes, a pair of diode tubes across each of 
said load resistances respectively, each having its cathode connected to the anode 
of the respective one of said triode, a pair of condensers having a tirst electrode 
thereof connected to the anode of a corresponding one of said diode and the other 
electrode thereof grounded, an indicating device connected to said first con- 
denser tiectrodes, and resistance-capacitance filter means inserted between said 
flTBt condenser electrodes and aaid indicating device, whereby a voltage drop 
apiieara between the terminals of aaid indicating device whenever the amplified 
pulses from aaid electronic amplifier diflier in amplitude due to a difference in the 
reqiective ampUtudea of both said beama of radiationa. Olaima allowed, 4. 

12096. Neutron detection. Kenneth C. Crumrine, Bellaire, Tex., assignor to 

The Texas Co., New York, N. Y., a corporation of Delaware: U. S. 
patent 2,512,769, issued June 27, 1950. 

In a neutron detector, a liouslng, a wire anode, a cathode and a gas in said 
bousing, said cathode comprising a sheetlike metal member having a coatinr 
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on at least part of its surface of a substance capable, wben bombarded by neatrons, 
of elecfctng alpha partUOei to iontae said gaB» said eoollDg belag tmagimed of 
minate particles of said substance in an adhesive binder and lutving a snrfkce 
area several times the area of tiie coated portion of said menriier, said parttdes 
averaging 1 mil in grain siie. Claims allowed, 6. 

12097. Radioactive measuring. Gerliard Herzog and Allen D. Garrison, Honston, 
Tex., assignors to Texaco Developiiieut Corp., New York, N. Y., a corpo- 
ration of Delaware ; U. S. patent 2,512,773, issued June 27, 1950. 

A ra^ti<m detecting device comprising a sealed casing, a cathode member and 

an anode member within the casing and adapted to be connected to a soarce of 
high potential, and a gaseous filling within the casing, said filling consisting of 
a rare gas Kele< ted from tiie group consisting of argon, neon and krypton con- 
taining from 0.1 percent to 10 percent of anhydroofl ammonia. Claims allowed, 6w 

12008. Ten^ieratnre responsive measuring apparatus. Edgar IL Smith, Trenton, 
M. J., assignor, by mesne assignment^ to Hlnneapolls-HoBeywell Begn- 
lator Co., IftnneapoUs, Minn., a coipocatUm of Delaware: U. 8. patent 
2,500,046k issued May 23, lOSa 

A potentiometric measuring circuit for measuring the voltages of two thermo- 
couples dilfering so that similar variations In their cold Junction temperatures 
produce a greater difference In the voltage of one thermocouple than in the volt- 
age of the second thermocouple^ with scale suppression and cold junction tem- 
perature compensation difllerences between the measurements, said circuit in- 
cluding a slide-wire resistance, a resistor having a resistance which varies with 
its temperature, and resistance material in series with said resistor and varying 
In resistance with its temperature, a source of current and an adjustable resist- 
ance included in said circuit and creating regulable current flows through said 
slide -wire resistance and through said resistor and resistance material, a coutact 
adjustable along said slide-wire resistance, a current responsive device, two 
thermocoiqiles and means for connecting said thormoeovplfls one at a time la said 
circuit In series with said device between said contact and said resistance mate- 
rial, said one thermocouple being connectable to said resistance material at 
the end of the latter remote from said resistor, so that the vidtage «f said one 
thermocouple and said current source tend to produce current flows in opposite 
directions through said resistance material and resistor, and said second thermo- 
couple being connectable to said resistance material at the end of the latter adja- 
cent said resistor so that said second thermocouple and said current source tend 
to produce current flows in opposite directions through said resistor, the varia- 
tions in resistance of said resistor and resistance material dne to ambient test- 
perature changes beiog so lelated to the changes In the voltaw of said thermo- 
couples produced by their respective cold Junction temperature dianges resnltlJig 
from said ambient temp^ature changes as to compensate for variations In the 
cold junction temperature of each thermocouple when that tlmmoooiiple la eon- 
nected in said measuring circuit. Claims allowed, 3. 

12099. Temperature responsive measuring apparatus. Charles A. Vogelsang, 
Erdenheim, Pa., assignor, by mesue assignments, to Minneapolis-Honey- 
well Begulator Oo^ Minneapolis, Minn., a oorporatlan of IMaware: 
U. 8. patent 2,509,048, issued May 28, tm. 

A potentiometer measuring circuit for measuring the voltages of two thermo- 
couples diftering in their cold junction temperature compensation requirements 
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with a scale suppression difference b<Hwe<»n the measurements, said circuit In- 
ciuding a slide-wire resistance and a resistance section including iu series a 
Mlitnr liaTiBg a Mtl«taiitt wlikii yaEltti wiHi its tempactiJtax^ raeiitenfle iiiafeB> 
rial vaiTlBS in reslBtanoe with its temperature,, and a ruistanoe etenwnt, tba 
Nriftanee of wUch does not vaiy with its tenqperatnre and irtiidi is lazfe Im 
tiBmparlson wifli tha siun o< the nsistanca of said resistor and reststanoe mate- 
rial, means comprising a source of cnrrent and an adjustable resistance included 
in said circuit for crejiting and regulating current flow throuf?li said slide-wire 
resistance and resistance section, a contact adjustable along said slide-wire re- 
sistance, a current responsive device, and means for connecting said tliermo- 
cooples one at a time in series witli said device between said contact and said 
resistance section, one of said thermocouples being connectable to said section at 
one end, and the other of said thermocoi^es being connectable to said section at 
the other end of said resistance material, the variations in resistance of said le- 
sMnr and resistance material dne to ambient temperature dumges being so re* 
tatad to the changes in the Toltages of said thermocouples prodooed by their re* 
qiective cold Junction changes resulting from said ambient temperature changes 
as to compensate for variations in tlie cold Junction temperature of each thermo- 
couple when that thermocouple Is connected in said measuring circuit and circuit 
calibrating means comprising a standard cell and switch means for operatively 
connecting said device and said cell in series with one another between the termi- 
nalii of said resistance element Claims allowed, 3. 

VfELL LOGdnf O 

12100. Badioactive borehole logging. Arnold J. F. Siecrert, Syracuse, N. Y,, and 

Bob E. Watt, Houston, Tex., assignors to Texaco Development Corp., 
New Yorls, N. T., a corporation of Delaware: U. 8. patent 2,604,888, 
issued Apr. 18, 1950. 

The method of logging a borehole traversing subsurface formations wliich 
comprises passing through said hole a source of ganmia rays capable of pene- 
trating said formations to induce neutrons therefrom, and measuring variations 
in the intensity of the induced neutrons reaching the bole from said formations 
SB the source and neatron detector are moved thromfh the hole. Claims at 
lowed, 9. 

12101. Well logging. Gerhard Herzog, Houston, Tex., assignor to Texaco Devel- 

opment Corp., New York, N. Y., a corporation of Delaware : u, S. patent 
2,506449, iasncd May 2, 1950. 

In logging invoMng the detection of Tariations in radiation along a borehole, 

the improvement which comprises passing a chain of spaced radiation detectors 
along the borehole so that the responses of the individual detectors to radiation 
from the same level in the borehole are displaced in time and automatically 
combining the individual responses from that level by automatically accunmlnting 
in the neighborhood of the surface of tlie ground the responses as a series of 
condenser charges. Claims allowed, IG. 

12102. Transmitting of information in drill holes. Serge A. Scherbatskoy, Tulsa, 

Olda., assignor to Well Surveys, Inc:, Tulsa, Gk\tk^ a corporation of 
Delaware: U. B. patent 2JBffTJSSl, issued May 9, 19B0. 

An apparatus for transmitting data from a well surveying subsurface lnstrn> 
ment to a recording system located on the surface of the earth which comprises 
means for producing electrical signals varying in sympathy with the variation of 
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a physical jtroperty of the strata trayersed by the well, means for stmnHiinftoaaif 
prodadiig a WMc c i ml on of ultra hl^ ftei|iMii^ aleetraiiiagBetle tmpolses of equal 
domtioD, said means indudiiig an electronic timer adapted .to produce electrictl 
impulses of equal duration and at varying intervals of time, means for con- 
necting said electronic timer to the means which produces electrical signals vary- 
ing in sympathy with the variation of a physical property of the strata traversed 
by the well, an oscillator, a modulator, means for connecting the output of said 
modulator to said oscillator, means for connecting the output of said electronic 
timer to said modulator, and means for connecting the output of said oscillator 
to a directional antenna wliereby the ultra high frequency electromagnetic 
impolset controlled by said eleetronic timer and produced by the oscillator will 
be directtonally radiated up the drill hole from the snbsnrface instrament 
Claims allowed, L 

12108. Time-locking instrument for surveying inclination and direction of bore- 
boles. Charles Trotter and Yrjo Pajari, Sodbory, OntariOv Canada: 
U. S. patent 2,008^8, issued May 23, 1960. 

. In a surveying instrument of the type described having an outer frame, an 
inner frame pendulously suspended from the outer frame, and a case pendulously 
suspended from the inner frame, a time-piece movement encased within the 
case, a driving gear, an axle within the driving gear, a plurality of flexihl<' fins 
extending radially from the said axle, the said axle being operable frivtionally 
to transmit torque to the driving gear in one direction and slidably rotate within 
the driving gear in the opposite direction, a protrusile pin carried by the case, a 
protractor locking lever attadied to the axle, said lever being shaped and 
located for co-action with a protrusile pin, a protractor having grooves on its 
inner periphery to receive the said protrusile pin, means to eject the said pro- 
trusile pin whereby the spherical case is locked in its pendulously static positUm 
within the protractor, said protractor being integral with the inner frame, 
means to retract the said protrusile pin to allow free pendulous action of the 
spherical case within the protractor. Claims allowed, 9. 

12104. Gun perforator. James O. Tow, Huntington Park, Calif., assignor to 

McCullough Tool Co., Los Angeles, Calif., a corporation of Nevada: 
U. S. patent 2,000,657, Issued May 30, 1060. 

In a g\m mechanism for perforating well casing, the combination of: a gun 
body having a propellant chamber with a propellunt charge therein, a gun barrel, 
and a projectile therein, with walls forming an ignition passage leading from the 
interior of the barrel ahead of said projectile into said propellant chamber and 
means fOr limiting the rearward movement of said projectile ; a firing charge hi 
the gun barrel ahead of the projectile ; and means for exploding said firing charge 
whereby combustion products therefrom will travel through said Ignition passage 
and Ignite said propellant charge. Claims allowed, 10. 

12105. Coring and fluid sampling device. Ferdinand W. Rolshausen and Saint 

E. Swain, Houston, Tex., assignors to Standard Oil Development Co., a 
corporation of Delaware : U. S. patent 2,500,883, issued May 30, 1950. 

An Improved sample taking device adapted for movement along a drill stem 

and for simultaneously taking a side wall fluid sample and a side wall core 
sample througli a core bit attached to a drill stem comprising, in combination, 
an elongated cylindrical body defining a fluid sample chamber in the lower end 
thereof, releasable latching means arranged at the upper end of said body to 
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latch It to said drill stem, a tubular .shaped core barrel provided with notches 
in its uppor end and havinp n lonRitiidinal fluid passage in its walls extending 
from the lower end into the npi^er end thereof, means jonrnalling the upper end 
of said core barrel to the lower end of said body, said journalling means having 
flnid passages therein adapted to establish fluid comniunication between said 
■ample chamber and the flnld passages in said core barrel when the latter is in 
a core sampling position and to prevent said commnnication when the core barrd 
Is moved along the drill stem, a spring arranged to bias the free end of said core 
barrel away from the longitudinal axis of said body, and rdeasable means ar- 
ranged for latching said barrel with its longitudinal axis parallel with the 
longitudinal axis of said body inolndinK an annnlus slidingly arranged on said 
body and downwardly extending members secured to said annulos arranged to 
engage said notches on the core barrel. Claims allowed, 1. 

12106. Badiologlcal well logging. Kenneth C. Ommrlne, Bdlalre, Tez^ assignor 
to The Teams Co., New Tork* N. a corporation of Delaware: U. S. 
patent 2,500^ issued May 80, 1960. 

A device for logging a t>orehoIe comprising a housing adapted to be lowered 
and raised through said hole^ a sonrce of neutrons and a detector of neutrons in 
said bousing; said detector being responsive to neutrons from said source scat- 
tered in said formations and returned to said hole, a sleeve immediately sur* 
rounding and continuously movable with said housing and adapted to occupy 
most of the annular space between said housing and the wall of the hole, said 
sleeve being formed of a material sueh as alnminnm snbstantially transparent 
to said neutrons, and means for recording the output of said detector. Claims 
allowed, 5. 

)2107. Bock coring method. William S. Walls, Bartlesville^ OUa., assignor to 
Fhllttps Petroleum Co., a corporation of Delaware: U. 8. patent 2,610,- 
800, issued June 6, 1060. 

In cable tool coring operations employing a drilling fluid having an oil base 
the method of reducing the free water content of the drill cuttings pfesent In 
the bore comprising the step of adding a quantity of at least one of the water 
absoiiiing elaya from the gronp consisting of bentonlte and bauxite in the form 

of small pieces to the drilling fluid in the bore, said water absorbing material 
heing in i>article sizes sufficiently large to enable It to pass through the oil phase 
and reach the bottom of the bore and in sufficient quantity to prevent the forma- 
tion or maintenance of a mud phase in the bore. Claims allowed, 5. 

12108. Side wall coring tool. Charles O. Denning and John B. Yancey, Houston, 
Tez., assignors to A-1 Bit A Tool Co., Inc., Houston, Tex., a corporation 
of Ttezas : U. S. patent 2,610,386^ issued June 6, 1960. 

A core taking device for wells comprising ; a whip stock including a shell having 
a side opening and a deflector In the shell ; an operating string having a rotataWe 
connection with the whip stodc ; a core taker Including a barrel and a driving 
stem adapted to be lowered through the operating string into oo-aeting relation 

with the deflector to deflect the Iwrrel through the opening, said driving stem 
having an irdet o!>enlng in communication with said operating string ami a side 
outlet oi)ening; a tubular valve in the stem; frangible means normally holding 
said valve in position to close said aide outlet opening ; a tubular screen conntn ted 
to the valve and extending up into the driving stem ; a drivinj^ connection between 
the string and stem whereby the stem and barrel may be rotated. Qaims 
allowed, 6. 
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12109. Side wall sample taken. Maurice P. Lebourg, lloustou, Tex., assignor 

to SdUnmberger WeU Surveying Corp., Hoarton, Tex., a torponUfm 
ot Delaware: U. S. patent 2^1,406» ismd June 18, 1960. 

A device for tjikiiif: samples of the formations traversed by a borehole com- 
prising a K'ln body having an aiM^ture extonding < oiniiletely transversely there- 
through adapted to be lowered into a borehole, a hollow sample-taking projectile 
in said ai»ertiire and of salxrtantially the same length as said aperture, and 
cooperating means on safd gun body and on said pmjectile forming a cbamber 
between the ends of said aperture for receiving an explosive charge and proridiDg 
an acting surface on the' projectile for said explosive charge for propelling said 
projectile from said aperture. Claims allowed* 10. 

12110. Radiological well logging. Goi liard Her7.og, Ilonston, Tex., assignor to 

The Texas Co., New York, N. Y., a coriioration of Delaware; U. S. 
patent 2,512,020, issued June 20, 1950. 

A method of logging a bor^ole which comprises passing through said hole a 
sonrco of neutrons whereby neutrons in penetrating the walls of the hole liberate 
gamma rays, and simultaneously measuring the intensity of said lil)erated 
gamma rays which pas.s from the liole walls into the hole to zones spaced equi- 
distantly from and at opposite t^ides of said source. Claims allowed, 10. 

12111. Well survey method and apcMiratus. Robert Earl Fearon, Tulsa, Olda., 

assignor to Surv^s Inc., Tulsa, Okla^ a corporation of Delaware: 
U. S. patent 2,513,086» issued June 27, 1960. 

In a device for geophysical exploration which includes a measuring instrument 
adapted to be lowered into a drill hole to measure phenomena indicative of tbe 
character of the surrounding strata and a recorder on the surface for recordtng 
said measurements, the Improvement that comprises, as means to connect tbe 
measuring instrument and the recorder, a means at the measuring instrument 
to generate oscillations, means to modulate the amplitude of said oscillations in 
accordance with the magnitude of the measurement lieing made, means to gen- 
erate oscillations of a frequency different from tlio llrst mentioned oscillation.s 
and of a constant amjilitude, means to impress both of said oscillations upou 
the surroundiFig earth at tiie measuring instrument, means at the surface of the 
earth to detect both of said oscillations, means to divide the amplitude of one of 
said detected oscillations by the an^litude ot the other and means to operate 
a recorder in accordance with the quotient so obtained. Claims allowed, 5. 

12112. 0)rrec'ting pendulum grade-angle measurements. Daniel Silverman, 

Joseph D. Eisler, and Julian F. Evans, Tulsa, Okla., assignors to Stano- 
llnd Oil and Gas Co., Tulsa, Okla., a corporation of Delaware: U. S. 
patent 2,503,422, issued Apr. 11, 1950. 

In surveying apparatus, including, in combination, a gravity-responsive pen- 
dulum, a support for said pendulum adapte<l for transportation along a traverse 
and for orientation according to the grade angles encountered, torsion means 
suspending .said pendulum from said sup5)ort and exerting on said pendulum 
a torque such that the pt>udulum angle relative to said support is less than the 
corresponding grade angle, a rotatable follower arm pivoted in said support 
concentrically with but inde|»endent of said pendulnm, an integrator adjusthif 
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nember dtaplacMbte linearly perpendkmlar to the following arm dixecAion for 
aero grade angle^ and maana contralled aoooiding to eaid peodnlvm angle for 
actoating said member and rotating said follpwer arm through twice aald 
pendulum angle, the improTement comprising a Tariable coupling between said 
member and said follower arm, which coupling comprises a lever pivoting about 
a point spaced from the axis of rotation of said pendulum, said lever being 
coupled to said disjilaceablo nK^mber and slidably coupled to said follower arm, 
the spacing of said pivoting point l)eing so related to tiie length of said follower 
arm as to make the displacements of said member proportional to the sine of 
the grade angle throughout a iubstantial range. Clalma allowed, 5. 

12118-. Pendulum system for grade-angle measurements. Daniel SUverman, 
Joseph D. Eisler, and Julian F. B\'ans, Tulsa, Olcla., assiprnors to 
Stanolind Oil and Gas Co., Tulsa, Okla., a corporation of Delaware: 
U. S. patent 2,503,423, issued Apr. 11, 1050. 

In an elevation meter of the type described, apparatus for producing a dis- 
placement proportional to the sine of a grade angle comprising, in combination, 
a gravity- responsive ijenduluni, a support for said pendulum adapted for trans- 
jioriation along a traverse and for orientation according to the grade angle 
encountered, a pair of torsion fibers suspending said pendulum from said sup- 
port and exerting on said pendulnm a torque such that the pendiOttm angle reia- 
tlTe to said suillKyrt is less than the corresponding grade angle^ a rotatable 
follower arm pivoted eonoentricallj with but independent of said pendulum, an 
integrator^adjusting member dlq;»laceable linearly perpendicular to the follower 
arm direction for zero grade angle, said member being coupled to said arm by 
a coupling adapted to make the displacement of said member proportional to 
the sine of the corresixtnding arm angle, and means for actuating said follower 
arm and said member including: a mirr(»r on the pendulum axis, a liglit source 
unit and a photocell unit cooperating witli said niirror, one of said units being 
fixed and the oilier mounted on said arm, whereby, in maintaining light from 
said source reflected by said mirror onto said photocell unit, said arm rotates 
through twice the mirror angle ; said niirror being spaced away from said pen- 
dulum at a position along the length of one said llhers where the angle of rota- 
tion of said fiber Is substantially one-half the corresponding grade angle. 
Claims allowed, 2. / 

12114. Apparatus for calibrating vibration equipment Welcome W. Bender, 
Jr., Baltimore, William B. Bergen, Qlenarm, and William O. Purdy, 
Baltimore, Md., assignors to the GUma L. Martin Co., Middle River, Md., 
a corporation of Maryland: U. S. patent 2,006,001, Issued Apr. 25, I960. 

A calibrating device capable of producing motion of sinusoidal form of varia* 
ble amplitude including a housing, a Tibratlng table, and table Tlbrating means, 
comprising a slotted disc hSTing a rack attached thereto, and positioned to rotate 
within a Scotch yoke having horizontal and vertical guide members, supporting 

members positioned to support the vibrating table on the top member of said 
Scotch yoke, an outer shaft j(mrnnlled to be rotated by energy transmitted 
through an attached flywheel, said slmft being adapted to rotate said disc, an 
inner shaft mounted to rotate angularly wirliiii sai<l shaft, a pulley having a 
slotted tlauge attached to said iimer shall adjacent said Hywheel and secured 
thereto by adjuatahie seenring meant for posltloiiing the flange relative to the 
flywheel and a gear secured to the inner shaft positioned to engage said rack to 
alEord estemal adjustment of the eceentrldty of the dotted disc relattve to said 
Bcotdi yoke. Claims allowed, & 
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12116. Pendnlmn incUnometer. Bonald L. S. Gock«reU, Rogina, SaAatdiiiwaii, 

Canada: U. 8. patent 2,006384, iflsned May 2, 1060. 

An inclinometer comprising a base having a pair of fixed parallel arms rising 
therefrom, a cylindrical casing positioned between said arms and formed with a 
Tlewtng o|»enlng in its peripheral wall, axial bearing meane on said casing haV- 
Ing outer portions supportably engaging the related arms and maintaining said 
casing in fixed relation to said arms and said base, said axial bearing meaiM 
having iawr portions projecting Into said casing from opposite sides thereof, a 
X)en(lulum axle positioned between and having its ends journalled in said inner 
portions, a dislc flxtxl on said axle intermediate its ends and in spaced relation 
to the opposite sides of said casing, a cylindrical calibrated rim tixed on the 
periphery of said disk with its side edges positioned close to the sides of the 
casing and with Its calibrations visible through said viewing opening, and a 
pendulum weight fixed to said didc. Claims allowed, 8. 

12110. Pulse-reflection distance-measuring system. Henry O. Wrig^ht, Buflern, 
N. T., assignor to Bell Telephone Laboratories, Inc., New York, N. Y., a 
corporation of New York : U. S. patent 2,607,746, Issued liay 16, 1060. 

A radio distance-measuring system comprialng a transmitter of substantially 
constant pure carrier frequency radio-wave energy, means for actuating mid 
transmitter to emit short pulses of radio-wave energy at regularly recurrent 
time intervals, said Intervals being at least of suflleient length to permit a trans- 
mitted poise to travel to a reflecting surface at the maximum distance to be 
measured and to return by reflection to the system before the next successive 
pulse is emitted, means separate from and having no effect upon the output of 
said transmitter, for producing electrical wave energy of a heterodyne frequency 
continuously varying over a predetermined range of frequencies during each said 
time interval, means for receiving reflections of said transmitted pulses from a 
surface the distance of whldi is to be measured, means fbr combining said le* 
ceived reflected pulses and said heterodyne frequency energy and detecting the 
beat^note frequencies therebetween, means for determining the frequencies of 
said beat-notes to obtain an indication of the distance of said reflecting surface. 
Claims allowed, 0. 

12117. Transducer for ultrasonic waves. Howard H. Claassen, Norman, Okla., 

assignor to Phillips Petroleum Co., a corporation of Delaware : U. 3. 
patent 2,507,770, issued May 16, 1950. 

In combination, a member adapted to vibrate at ultrasonic frequencies, said 
member having a resonant frequency, a body of conductive liciuid in intimate 
contact with one face of said member, an electrode in contact with another face 
of said member, and another electrode spaced from said member and engaging 
said liquid body. Claims allowed, 5. 

12118. Underwater meter-leveling device. Arnold H. Goetsch, Houston, Tex. 

assignor, by mesne assignments, to La Ooste and Bmibetgt Austin, TteL, 
a partniership: U. S. patent 2,607,900, Issued May 16, 1960. 

In a device of the class described, a support, a base, means for resiliently urg- 
ing the support to spaced relation ttem the base, and additional means for adjint- 
ably applying tension between the sivport and base at a plurality of points to vsxy 
the angular relation therehetwesD and levd the support Otalms allowed, 6. 
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12119. Badto object posttton Indleator uiiiit ooton for dittanw Itidteation. Wi^ 

a oorpoimtloii at D^waie: U. 8. patent 2JSI0SJBS8, lamed May 28. 1900i 

Object locating apparatus comprising a source of electromagnetic energy, scan- 
ning means including a directional antenna connected to said energy source for 
laoceesiv^ irradiatiiig objects disposed In space, a recetver connected to receiTo 
electromagnetic energy reflected from said objects, drcnit means controlled firom 
said receiver and reqiKmsiTe differently to recelTed reflected energy d^endlng on 
the ranges of the objects from said apparatus, means Including a cathode ray 
tube controllable in synchronism with said scanning means and connected to 
gaid circuit means for providing indications of the positions of the objects, and 
chromatic means controllable in synchronism with said circuit means and co- 
operable with said cathode ray tube for rendering said position indications of 
said objects colored in accordance with the respective ranges of the objects. 
Claims allowed, 25. 

12120. Ifethod and means fbr automatic tracking and/or ranging. Hilton H. 

Gross, Bericeley, Galif., assignor to the United .States of America as 
represented by the Secretary of War : U. S. patent 2,606^884, Issoed May 
23,1960. 

In a radio detection system transmitting snccesslTe pulses of energy and re- 
ceiving echoes from a target, the delay of said echoes wltb respect to said pulses 
being proportional to the range of said target, and transforming said echoes 

into deflections of an electron beam having a sweep synchronized with said pulses, 

those steps In the method of automatically following changes in the range of 
said tnrjrct which include, adjusting the phase of said sweep relative to said 
pulses until the delay of the initial deflections relative to said pulses corresponds 
to the initial range of said target, generating an electrical quantity proportional 
In amount and polarity to the deviation from said initial range, and altering the 
phase of said sweep with respect to said pulses by means of said tiectrlcal 
ipiantity to compensate for said deviation. Oiaims allowed, 10. 

12121. BVequehcy-modulated direction- and range-finding apparatus. Martin V. 

Kiebert, Jr., Arlington, Va. : U. S. patent 2,608,400, issued May 28, 185a 

In an echo-ranging system having a transmitter station for detecting the 
presence of at least one target at a distance from the station, in combination, a 
master control oscillator, additional oscillator means operativdly connected to 
and controlled by said master oeciUator for producing a control signal varying 
linearly with time, means for generating high frequency oscillations, means 
connected to said generating means and said additional oscillator means for 
utilizing said control signal for frequency modulating said high frequency oscilla- 
tions, rotatable antenna means including transmitting and receiving reflectors, 
means for rotating said antenna means, said means for generating high frequency 
oscillations being cperatlvely connected to said transmitting reflector for energis- 
ing the same and transmitting a beam wave of firequency modulated radiant 
energy, a ndzlng circuit cperatlvely connected to said means for generating hii^ 
frequency oscillations and to said receiving reflector for producing at least one 
signal of a beat frequency substantially proportional to the time of propagation 
of said wave over twice said distance, a mixer operatively connected to said 
mixing circuit and energized by the beat frequency signal, a cathode ray tube 
having an intensiher grid, a search oscillator connected to said mUer and to 
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ABM ailditloikal oaeillator meaiM, said aeardi cacillator being oonabmcted and 
amutied to periodicaUy geaerate an adfltttiwial aignal coveting a predetermined 
nnie of fteQneiiciee at a peiiod cootroUed by aaU additional oadllatDr meaim, 

said mixer supplying an output signal of a frequency which Is the algebraic sum 
of the frequencies of the beat frequency signal and additional signal applied 
thereto from the mixing circuit and the search oscillator respwtlvely, a falter 
interconnecting said mixer and said intensifler grid for passing said output 
signal to said grid only when said output signal has a predetermiued frequency, 
blanker means operatively connected to said intensifler grid and to said additional 
oacUlator means and controlled by the latter, sweep generator means for said 
cathode ray tnbe operatiyely connected to and controlled by said additional 
oscillator means, and means operatiyely connected to said rotating means for 
lOtatUig the sweep of said cathode ray tube in synchronization with said antenna 
means thereby to provide a sweep having an Instant setting corresponding to 
the- instant setting of said rotatable antenna means. Claims allowed, 8. 

12122. Differential altimeter. William Shockley, Madison. N. J., assignor to 

Bell Telephone, Laboratories, Inc., New York, N. Y., a corporation of 
New York : U. S. patent 2,509.889, issued May 30, 1960. 

An altimeter comprising a vessel and a conduit immediately attached thereto, 
said conduit providing inlet and outlet means for said vessel and having a uni- 
form inside dimension throughout its length, two thermally sensitive resistors 
each having the characteristic of rapidly varying in resistivity with change of 
temperature azlally mounted in said conduit, means in said conduit forming 
opposite disposed nossles between said resistors, each of said noasles bdng 
adjacent and directed toward an indlyldual resistor, a heating coU azially 
mounted in said conduit between said nozzles, said resistors being connected in 
a Wheatstone bridge circuit, current supply means for said bridge, and means 
connected to said bridge circuit to indicate the diflference in temperature of said 
resistors as determined by the flow of heat from said heating coil through one 
of said nozzles to the resistor adjacent thereto or through the other of said 
nozzles to the resistor adjacent tliereto in response to the flow of air into and 
out of said yessel due to changes in pressure. Claims allowed, 1. 

12123. Dynamic galvanometer. Edward W. Kellogg, Indianapolis, Ind., assisnor 

to Radio Oorp. of America, a corporatloa of Ddaware: U. S. patent 
2,610,566, isaaed June 6» 1900. 

A galvanometer comprising means for obtaining a magnetic field, an armature 
support positioned in said field, an actuating coil wound on said support, means 
tor fiexibly mounting said armature support for rotation at a plurality of bearing 
points, said mounting preventing lateral displacement of said armature, a mirror 
mounted on snid armature support externally of said magnetic field, and a line 
damper mounted on the end (tf said armature support. Claims allowed, 15, 

12124. Time interval measuring device. Earl G. Newsom, Dayton, Ohio: U. S. 

patent 2,511,868, issued June 20, 1050. 

A radio circuit for measuring short time Interyals, comprising a power aapply, 
a voltage divider connected across said power supply, a load circuit connected 
across said voltage divider, a fixed resistor in said load circuit, a rheostat in 
series with said tix«^ resistor in said load circuit and having a scale, an adjust- 
able arm for varying tlie resistance introduced by said rheostat in said load dr- 
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cnit, a switdi having a movable switch arm adapted for sweeping across a pin- 
rality of switdi contacts, a lint capacitor connected between said switch arm 
aiid.gronnd, a ground contact engageaUe by said switdi arm for gronndlng botli 
Itlates of said capacitor and effecting substantially the complete discharge there- 
of, a second contact engageable by said switch arm, a variable resistor connected 
to said second contacti a tap adapted for being adjnstably positioned along said 
voltage divider and connected to said <?eoond switch contact throujjh said variable 
resistor, a second capacitor connected between the junction of said variable re- 
sistor witli said tap and ground, a tliird switch contact engagesihle by said switch 
arm, and a balancing meter connecting said third switch contact witli the junc- 
tion of said fixed resistor with said rheostat in the load circuit of said voltage 
divider for Indicating a potential balance between said first capacitor and said 
rbeostat upon the adjustment of said rheostat arm upon said rheostat so tbat 
the rheostat scale reading Is a measurement of the time Interral during which 
Mid first capacitor Is cbarged. Claims aUowed, 11. 

12125. Vibrating table. Cyril Maurice Grahame Calver, Bush^, England : U. & 
patent 2,512,304, issued June 20, 1950. 

A Tibration test machine comprising in combination a vibratory table, a cai^ 

riage for the table permitting movement of the latter in two planes angularly 

displaced, at least two rotary shafts, each having an eccentric coupling to the 
table, with the two shafts disposed with their axes angularly displaced with 
respect to one another at the required angle, and means to adjust the eccentricity 
of the coupling between each shaft and the table. Claims aUowed, 11. 
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By Mabt C. BAB8m and S. T. Ywseloiwbkt 



INTRODUCTION 

Greophysical Abstracts are prepared by the Geophysics Branch of 
the Greological Survey, United States Department of the Interior, as an 
aid to those engaged in geophysical research and exploration. Peri- 
odicals, books, and patents are regularly searched for material deal- 
ing with geophysical exploration and with basic earth physics as 
represented by the fields of gravity^ magnetism, electricity, seismol- 
ogy, radioactivity, and heat. 

Abstracts in this issue have been grouped in three sections dealing 
with earth physics, eiiploration geophysics, and patents. The first 
section has been further divided into secticms on gravity, magnetism, 
seismology, electricity, radioactivity, heat, volcanology, tectonophys- 
ics, and the internal constitution of tiie earth. The section on explo- 
ration geophysics covers gravimetric, magnetic, seismic, electric, and 
radioactive methods, well logging, and technical aids. Within each 
group the order of the abstracts is as follows : general papers, bibliog- 
raphies, and reviews; theory; instruments; methods and techniques; 
observations. 

As many readers may not have ready access to the source material, 
an effort is made to include all significant new material in these 
abstracts. Where geographic names quoted differ from the decisions 
of the United States Board <m Geographical Names, the latter are 
added in brackets. 

Geophysical Abstracts 1-86 and 112-127 were issued as Information 
Circulars by the Bureau of Mines, and 87-111 were issued as BuUetins 
of the Geological Survey. Beginning with 128, Geophysical Abstracts 
are published as Bulletins of the Geological Survey. 

AU Geophysical Abstracts published as Information Circulars are 
now out of print. Geophysical Abstracts issued as Bulletins of the 
Geological Survey (except Nos. 87 and 88 which are out of print) may 
be purchased as single copies or by subscription from the Superin- 
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tendent of Documents, GoTenunent Printing Office, Waahington S5, 

D. C. For subscription, the Superintendent will accept a deposit of 
$5 in payment for subsequent issues. When this fund is near deple- 
tion, the subscriber will be notified. The deposit may also be used to 
purchase any other publication from the Superintendent of Docu- 
ments. 

AcJenowledgeTYients. — Special thanks are due James R. Balsley, Jr., 
Holand G. Henderson, H. B. Joesting, £lizabeth King, and Isidore 
Zietz who have prepared the abstracts signed J. B. B.j B. G. H., H. B. J. 
£ii K»y and L Z» 
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EARTH PHYSICS 
GRAVITY 

UOaa. Horelll, Oarlo. U gnolda e la seollBtea iTb» gieold and geophysics] : 
Annall GsoIISh 2» no. 2, pp. 2tSl-264» 1949. 

One of the most Important results obtainable firom tbe calenlattons connected 
with the tfiag of dUEerent gsodetle networks is tbe posslbilitj, at least theoretical, 

of determining the exact diape of the geoid and its deviation from the reference 
ellipsoid. This also gives some indicatioa of the structure of the crnst and the 
distribution of heavy masses in its upper layers. When such calculations are 
made for regions of irregular topography and complicated tectonics, however, 
the results sometimes appear paradoxical because of different reductions applied 
in the process of calculations. Furthermore, the assumed dimensions and the 
orientation of tiie leCeroice ellipeoid ioJiiieiiee the nnmerical valuea obtained 
for tlie deviations of the geoid from tlie reference ellipse^ In Tlevr of possUile 
fatore geopitySical applications it is more advantageous to use especially In 
moontalnous countries one geoid of largs dimensions Instead of several partial 
ones, as one for Italy, another for France, and so on. 

This, of course, does not affect the purely geodetic importance of an unique 
ellipsoid of great dimensions, a problem wlilch is of great interest in studies of 
the undulations of the geoid. — S. T, V, 

12127. Kaaanddi, I. A., Tbe present state and tlie prospects of gravimetrie 

studies of the earth In Russian] : fl^ntrarnyi nanchno-isdedov. Inst 
geodeali, aeroB"eniki i kartografii, Tnidy, no. 51, pp^ 8-46, 1948. 

Hany problems of geophysicis can he solved only on tbe basis of data gathered 
from surveys covering the whole surface of the earth. Therefore tlie regional 
hivestigations of different countries ought to be coordinated in a common scheme 
as to their aims and methods employed. The status of gravimetric investigations 
of different countries is reviewed crlitcally on the basis of information which, 
in many instances, seems to be obsolete. In the opinion of the author, the 
U. S. S. R. is the most advancort country as to the m<'thods used. In its western 
part, the distances between tlip stations, with few exceptions, are 33 km., a 
density of one station per 1,000 sq. km. The uext best gravimetric network is 
that of the United States, Alaska excluded, where the density of the stations 
is one per 6,000 sq. km. The rest of the Western Hemisphere has a ratber sparse 
gravhnetric network. 

The United States is characterized by great variation of the station density in 
different parts of the country, and the existence of many separate areas surveyed 
in great detail by private concerns, primarily petroleum companies, which do not 
publish the findings of their investigations. Among other gravimetric networks 
mentioned are the networks of India, Asia, Africa, couutritKS of the British Com- 
mopwealth, Switzerland, Belgium, Germany, Italy, North Africa, and part of 
GUna and the Philippine Islands. 
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Oravitatioiial Investigationfl made over water from on board a ship or on Ice 
floats, audi aa the measmemeiita of Rnsaian ade&tlatB made near the Nortii 
Pole, are mentioned separately. Surveys by Vening Meinesz in Dotdi Bast Indies 

gave material for far-reachinj? scientific conclusions. Marine surveys in tbe 
U. S. S. R. durinjx 1D30-35 led to the discovery of the continuation of the Crimean 
ridge westward beneath the bottom of the Black Sea and established gravita- 
tional features connecting the Ural Mountains with the Donbass hills beneath 
the Caspian Sea. 

. To make a gravimetric smrvey whidi embraces the whole sniftoe-of the tgMb^ 
a auccess, it is necessary to prepare in advance a common proeram, to make deci- 
sions as to the instruments nsed, their precision, -corrections to he applied, types 
of the reductions of readings, checking of the data, cataloging ot the results in 

form of tables or maps. The findings of such surveys must be adapted for future 
needs in purely scientific works, in geology, general geodesy, geophysics, as well 
•as in industrial exploration. The general survey must be preceded by establish- 
ment of a basic network of al)solute gravitational measurements. This network 
must be referred not to one central station, such as Potsdam, but to an adjusted 
avmge of the determlnatloiu of sevecal observatodes such as Teddington, 
'Wadilngton, Potsdam, jPulkovo, and others. The.types of Instruments to be used 
and their accuracy are also dinninsod. IT. T, V. 

.12X28, Boaga, Giovanni, Sugli errori medi delle deviazioni della verticale [Aver- 
age errors in determinations of the deviation of the vertical] : Geofis. 
Pura e Appl„ v, 16, fasc, 1-2. pp. 13-15, 1950. 

A suggestion has been made that the deviation of the plumb line determined 
by the methods of spherical astronomy be used as an indicator of ifnderground 
disturbing bodies in gravimetric surveys. Analysis of the errors which would 
affect such determinations indicates that In certain unfiivorable cases the errors 
'ean be as much as 10*, making questionable the practical value of stK!h defeeta^- 
.natlona.— £. T; V. 

12129. Kazanskii. I. A. Considerations on the establishment of an adjusted 
value of absolute gravity to be used in the universal gravimetric survey 
[in Russian] : l^entrarnyi nauchno-issledov. Inst, geodezil, aeros"emki 
I kartografil, Trudy, no. 51, pp. 61-82, 1948. 

Determination of the absolute value of gravity and the derivation of a standard 
.formula for the variation of this force over the surface of the earth is one of 
the fundamental problems of gravlmetry, important la studies concerning th^ 
shape of the esrth, and as a quantity related to other basic physical constant. 
The Potsdam value of gravity became the Intemationsilly accepted constant In 
1909, but for the last 10 years the correctness of this value haa been repeatedly 
questioned. 

The Potsdam determinations are analyzed metrologically, and the details of 
measurements and the applied corrections discussed. Using a different treatment 
of the ex[)erimental data of Kuhuen and Furtwangler, g in Potsdam is found 
to be 981.25y±0.011 gal, rather than 981.274 ± 0,003 gal. 

: A detailed analysis Is made also of the gravity determinations by P. K. Heyl and 
Q, & Oook In Washington, by J. S. Clarke in Teddington, and by H. L. Diydea 
in Washinftoa. Finally, a lying of the Potsdam, Washington, and TeddlDgten 
data la attempted and a table Is given of the moat probable gravily values for 
these three points derived from all four measurements. The reaulta are ctm- 
Bldered as tentative only.— £r. T. V, 
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12130. Lozano Calvo, Luis. Determinaci6n de una formula para la gravedad 

normal a partlr del ellpsoide terrestre de Struve, adecuada especial- 
mente para Espafia [The derlration of a fonaida for standard gravity, 
oorreqponding to StmTe*8 terrestrial elUpsold, with, special reference to 
Spain] : Bev. Geoffik, 9, na 88, pp^ 1-41, UKSQ. 

The equation of gravity fbree beat fitted to the Spanish gravimetric aetwoi^ 
1b determined. From numerous reference ellipsoids Struve's was chosen be- 
cause it was the basis of the Spanish geodetic networlL As the first step in tlie 
caleiilatloiis, the cartesian system of coordinates was replaced by elliptical ones 
and the Laplace potential equation was transformed to new coordinates. The 
energy of the oentrifugnl force of the terrestrial rotation was added to the value 
of the xx>tential function obtained. The potential function thus obtained and 
tlie terrestrial ellipsoid cliosen must satisfy the following conditions: the ellip- 
soid is an ellipsoid of revolution, its exterior surface must be an equipotential 
surface, and the mass enclosed must be equal to the total mass of the earth as 
determined by astronomical considerations. As the fourth determining condi- 
tion, the sum of differences between tlie theoretically computed gravity force at 
any point and that observied in Spain must be a minimum. The sunmation is 
not extended over the whole surface of the earth but limited to Spain and the 
208 Spanish gravitational stations. For every one of these the values of the 
standard gravity force and of the corresiwnding anomaly were computed. 

Similar computations were repeated using tiie formulas of Helmert (1901 and 
1915), Bowie, Cassinis, and Heiskanen. The use of Struve reference ellipsoid 
results in the least total sum. The results of the determinations based on Struve 
rtCerence eUipsold are presented on maps, showing the Fayd and Bougoer iso- 
anomalies, and the curves of differences between the values of these anomalies. 
A table contains gravity values for points of Spanish territory as fonctioii of 
their geographic latitude.— £P. T. V. 

12131. Cunietti, Mariano. Colleganiento gravimetrico delle stazioni di Padova, 

Bologna e Milauo per mezzo di gravimetro Western GMLA. [The gravi- 
metric tying of the Stations Padova, Bologna, and Milan using the 
Western G-4A gravimeter] : Biv. GeoflB. ApiO., y. 11, no. 1, ppw 27-34^ 
1950. 

Daring February 1960, a gravimetric tie was made between the Milan and 
Bdogna stations and at the same time the tying of the Bologna-Padova stations 
was repeated. The instrument used was the Western G-4A gravimeter with a 
constant of 0.076& As the range of the instrument is only 80 mgaL, the total 

gravimetric profile was divided into several smaller steps. The difference Aff 
between Milan and Padova was determined as 86.490 mgal. Several intermediate 
stations were selected so that pt^ndulum and gravimetric determinations made 
previously could be comiwiied, and in most of the intermediate stations the 
agreement between the values determined by different geophysicists was 
found to be very satisfactory. Because certain discrepancies were also estab- 
lidied, the author warns that the latest values, obtained by gravimeters, should 
not always be assumed as the best Even if the gravimeters are very aocuratet 
the determination of their constants necessitates a precision of calibratioa which 
Is very difficult, if not Impossible, to attain.-H9. T. F. 
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12182. Qloden, Albert Oomparalsoa tfatoriqae d» deux stattoot gravfmtoiqpM 
Tololiies [Themtlcal compariflon of two nei^borlag gravliiwtrie 
■tatlomi] : Soc. NaturalSstM Loxembourseolfl, ^ ppi 6-9, 104& 

A gravimotrte survey of the Orand4>adi4 de Lnzembooiv was made In October 
1M8 In wblcli 96 stations were occopied with Farts as the base station. Gravity 
at IiiixemboQrg-Athen4e» central station for the oonntiy, was fonnd to be 9604)80 
gals, witii a probable error of ±0.1 mgal. German gravity determinations during 

the occnpation of Liixembonrp included a determination of fir=980.9772 gal (re- 
ferred to Potsdam system) with an error of less than ±0.65 mgaL for a point J> 
near the Athene station. 

Usiu}^ the Cassinis formula for the variation of gravity with latitude, and 
applying free air and Bouguer corrections with assumed ground density of 
2.5, g tot the point B of the German network was oompnted to be 9B0.9771Q2 gaL 
in the Paris system, a difference of only 9.008 mgal. {See Geophys* Abstract 
U600.)— 8. T. F. 

12133. Kilchling, Karl, Zur tXitvosschen Drehwaage [The Eotvos torsion 

balance] : Naturt tieselL Freiburg im Breisgau, Ber., Band 39, pp. 
225-233, 1949. 

The general theory of the oiveration of Kotvos torsion balance is discussed 
and modifications of the design employing two, throe, four, and six masses, 
differently suspended, which make it adaptable for measuring the horizontal 
gradient of gravity, are analyzed. — B, T. F. 

12134. Kilchling, KarL t)ber neue Drehwaagenf ormen fOr Schweremessongea 

[New types of torsion balance for gravity measoranrats] : Gerlands 
. Beitr.Geophy8ik,Band61,Heft2,pp.79^195a 

The general differential equation describing the operation of the torsion 

balance is derived under the assnmption that the forces of gravity acting within 
the volume of the instrument on its various members are not proportional to 
the distances of built-in masses from the centroid of the movable system. 

In this equation the third derivatives of the gravitational potential appear. 
By an appropriate selertion of the number, size, and disposition of the masses 
it is i>ossible to make the coefficients of the second and third derivatives equal 
^ther to aero or to very great valnes as compared with other eoeAelents of 
the eqoatton. Therefore it Is possible to design forms of the moving system 
of the balance that are especially adapted for direct measorement of the 
horisontal gradient or of the corvature.— A. 9*. F. ■ 

12135. Kilchling, Karl. Vber eine Drehwage zur/Messung von Uzzx und Um 

[A torsion balance measuring Vtzx and Vug} : Gerlands Beitr. GeophyaU^ 
Band 61, Ileft 3, pp. 181-183, 1950. 

In a previous publication (See Geophys. Abstract 12134) a generalized equation 
of the torsion balance was derived and a mechanical system determined for 
measuring the second and the third derivatives of the iwtential function 17. 
In the present study the si>ecial case in which the coefficients of all derivatives, 
with the exception of Van and I7av. are sero, is analysed. Sndi a system can 
be employed for obtaining In three asimnthal posltloiis of the balance three 
eqoatlons containing the last two derlvatlTes and the nnknown constant of 
tiie Instrnments. From the system of these three equations all the unknown 
values can be easily computed. The necessary sensitivity of the balance is 
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also calculated and seem to be equal to tliat of good instruments in present 
use.— £1. T. F. 

12180. Qmhlnddl. N. P. Tbe xm of gmiliiietan for the measineiiittitt at ata* 
tloDS ot tbe llrat and aeoond order [in Russian] : Sbornik naudmo- 
^ftpiAiiaaMvii 1 inoiS7od8tv«niiykh atatel, no. 28, spc 16-21, 1M9. 

During the summer of 1948 a gravity station of the first daaa was established 
in Kiev, Ukraine, by tying tbia atation with two base stations at Moscow and 
Poltavm. The instruments used in the measurements were two Molodensltil 
graTimeters, type PG-0, two similar gravimeters type GKM-5, and four N0rgaard 
j^raTimeters. All instruments were carefully calibrated, and gravimeters having 
steel springs were tested for the effect of the vertical component of the earth's 
magnetic field. For transportation special airplanes were used. The ties be- 
tween the airports in Moscow and Poltava and the local observatories were made 
by separate meaaorements, again using gravimeters. 

The article contalna logs of tbe observations, detailed calculations applying 
corrections fer drift of tbe Instroments* barometric and temperature variational 
Tbe gravity value at Kiev was finally determined as 961072.8±0.78 mgaL— 
B. T, V. 

12137. Frolov, A. I. The effect of the vertical temperature gradient on the de- 
termiuAtion of gravity by pendulum measurements [in Russian] : Sbonilk 
naudmo-tddmicbeSkikfa i prolsvodstvennykh statel, no. M, pp. 9-22, 19481 

For several years errors in gravitational measurements have been noticed at 
stations where determinations were made during winter montlis, especially in 
the northern regions of the U. 8. S. B. As the explanation of these errors the 
sappoeition was advanced that temperatore variation takes place along the length 
of the poidulum causing variation of its length. Numerous measorements made 
under corresponding conditions as well as with artificially Increased temperature 
differences in the room where the instruments were installed indicated thn tem- 
perature difference between the extremities of a pendulum often may be as high 
as 1* C. Under unfavorable conditions, the errors in the gravity measurements 
may be as much as 5-8 mgal. It was empirically established also that the tem- 
perature variation along the rod of the pendulum can be represented by a para* 
bolic equation. 

9y measuring tbe temperature at extremities and assuming the parabolic varlsp 
tion of the temperature, it is possible to compote the diange in the length cf 
the pendulum and to apply tbe necessary corrections in tbe determinations of ff,-^ 
B.T,Y, 

12188L lYolov, A. I. The dynamic temperature coefficient of pendulums [in Rus- 
' sian] : Sbomlk naudmo-tekbnldieakikh 1 prolsvodstvennykh statei po 
geodeall, kartografll, aeros"emke i gravlmetril, no. 22, pp. 85-88, 1948. 

On the basis of observations of pendulum apparatus during gravity surveys in 
northern Siberia, it is concluded that efltablished temperature stratification in a 
zoom or In tbe bousing of a poidulum takes considerable time to disappear, 
even with external thermal conditions remaining constant. If the external tem- 
perature rises, tbe thermal gradient generally Increases ; If tbe extmal tnoipera- 
ture decreases, the thermal gnuUmt also may decrease where ventllatloii Is good, 
but quite often becomes even greater. Therefore, the dynamic temperature 
coefiicient cannot be computed and applied to bronze or brass pendulum instru- 
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iiMDte on the bMts of leadings Of teestenialteav^^ It to alio InimtfU* 

to eompate the exact yaloe of the dynamic temperatore coefficient front neasu^ 
meats of temperature on different levels In the hooslng, althooch this is an Im- 
provement It is necessary to design a thermometer indicating the integrattd 

temperature difTerence over the whole length of pendulum and this thermometer 
should have a thermal inertia equal to that of the penduUmL--& 2*. F. 

12180. Gmshinsldi, N. P. The dynamic temperature ettect of a gravlmeter (in 

Russian] : Qentrarnyl nauchno-lssledoT. Inst geodesli, aeros^emU i 
kartografll, Trudy, no. 51, pp. 117-184, 1948. 

The most important factor limiting the aocoracy of modem gravlmeters Is the 
▼ariation of its temperature. To attain an accuracy of Oil mgaL it is necessary 
to keep the temperature of the instrumfot constant within 0.01* GL and in some 
eonstructions OMfl* 0. It is also essewtial to have the same temperature in 

all parts of the gravlmeter, a condition which can be fulfilled only after hours of 
waiting before readings are taken. As long as different parts do not have the 
same temperature, the geometric configuration of the system is modified, and, by 
this dynamic temperature effect, readinjis of the instrument are changed. 

The effect is analyzed and the necessary corrections are computed. Varia- 
tion of the housing caused by the change in temperature is assumed as negligible. 
The most sensitiTe member of the system is the horlaontal level, and the spring 
system, usually made of elinyar, is much less affected. .The equalisation of the 
tefenperature among various parts of the graTlmeter Is assamed as taking place 
through the exchange of heat from any element of the metallic surface to the air 
and vice versta in the corresponding colder parts. From these assumptions, the 
effect of variations of temperature on tlie indication of the instrument is com- 
puted, if the variation of the elasticity of the spring with temperature is known 
as well as the changes in the configuration of the system by thermal expansion. 

The computed temperature changes of different parts were checked experi- 
mentally and the agreement between these values was found satisfactory. 
Headings of the instrument at the same station were also r^peateSd at varloas 
temperatures, applying the computed corrections, and were found to be satis- 
factorily constant Certain suggestions as to the design of the springs, of 
the thermomotor and of the level are made with view of improving the operation 
of the instrument. It is believed that with the sujcrgested changes in con- 
struction the precision of the gravimeter can be improved to ±0.5 mgaL 
without the use of a thermostat, and this can be of practical importance in sur- 
veying regions of difficult accessibility. — 8. T, V. 

12140. Schleusener, Alfred. Grundlagen der grosregionalen Gravimetermes- 
sungen fiir das Amt filr Bodenforschung [Principles of the extended 
regional gravitational survey of the Amt fUr Bodenforschung] : QeoL 
Jahrb. 1943-1948, Band G4, pp. 187-199, 1950. 

A regional gravimetric survey of Germany was begun in 1934 for the purpose 
of aiding in industrial explorations for useful minerals by giving accurate 
local gravity data and at the same time forming a foundation for theoretical 
studies of geodetic, geologic, and geophysical problems. By the end of 1945, 
about 40^000 stations had been measured. Distances between stations in the 
gravitational networic ranged from 10 to 25 km. The gravimetric data wers 
referred to the standard Potsdam system, with g^9SL2fl4t gaL This figure 
was later proved to be too hl^ by 18 mgaL Diliarent reductions to be applied 
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10 liiMgoM YtUmB ate aiacaeed in Mftli; cspedaUy fhe Boucncr reftvcUim 
contafniiig tbe oftea dlspufed deuBllgr Ttflue. The ^aeatlim of ehooflfng tbe Doifc 
adapted raferenoolml is alao dlaeaaasd.<-^. 2*. V, 

12141. BoUo, Robert, and Gougenheim, Andr^ Au sujet de la variation p^ri< 

odique de la gravity [On the periodic variation of gravity] : Annales 
G6ofdiy8., tome 6, no. 2, pp. 1B&-135, 1960. 

The total amplitude of the variation of gravity is the sum of two terms: 
fhe first, the result of the movement of the earth in its orbit and of dhanges 
In fhe position of the earth in relation to the son and moon; the seeond* 
piodnced by the elastic deformation of the earth by foroes cansing flie dians^ 
of the earth's grayitational field. The ratio of the flist component to the seeond 
Is ami^roximately 1.15 or 1.30. 

On the basis of determinations made hourly at five French observatories the 
total amplitude was found to be 0.20-0.25 mgal. Thus the amplitude caused 
by the deformation of the earth is only 0.03-0.07 mgal., a quantity which is 
difficult to measure accurately. Microseismic disturbances often interfere with 
these measurements. An important feature of the wave curve representing 
these Tarlattons of gravity is the alMKDoe of phase displacement In tlie seeond 
tenn, polntlnir to a veiy small eneigy dissipation dozing the deformation oC 
the eartli.-HGI. T. F. 

12142. Castro, Honorato de. Variaciones de la pesanter [Variations of gravity] : 

Asociaci6n Mezicana de Qeologos Petroleros BoL, t. 1, no. 2, pp. 163-178^ 

1^9. 

During the two weeks May 10-24, 1949, simultaneous determinations of 
gravity were made every 15 minutes at several selected iwints of the earth's 
surface, including three stations in Mexico, to study the deformations of the 
figure of the earth caused by the attraction of the moon and son. In the present 
article equations are derived for the inflnence of lliese bodies on the foree of 
grsTity at a point on tbe earth's sorfaee^ Discrepancies between the conqpnted 
and the measured Talues are caused by dianges In the shape of the earth. — 
H. r. F. 

12143. Bbl^, Louis. Sur les variations de la verticale [On the variations of the 

vertical] : Annales Q^phys., tome 6, no. 2, pp. 128-129, 1950. 

From records of more than 6 years, two periods of the variation of the ver- 
tical were discovered : one equal to a lunar month, 29.5 solar days, the other 
equal to one-half this interval. The north-south component of the variation 
shows both these periods, with the semi'monthly amplitude twioe the monthly 
one. The east-west component shows only the semimonthly variation. This 
sad ether less pr o n o unced peaks of the wave curve cannot be satisfactorily ex- 
plained by celestial meckanlcs.—A T, F. 

12144. Skeels, D. O. Geophysical data on the North Carolina Coastal Plain: 

Geophysics, v. 15, no. 3, pp. 409-425, 1950. 

Geophysical exploration conducted during 1944-46 by the Esso Standard Oil 
Co. on the Coastal Plain of northeastern North Carolina and southeastern 
Virginia included regional gravity, magnetic, and seismic refraction surveys, 
and a detailed seismic reflection survey in the Pamlico Sound area. 
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The ^aylty and magnetic maps indicate a liwement of complex composition 
With a north-south grain, similar to that exposed in the Piedmont of North 
Carolina and Virginia. Most of the gravimetric and magnetic features are 
believed to he related to variations in the density and magnetic properties Cf 
the pre-Cretaceous basement, rather than to basement topography. 

BeftaettoD data show a high-yelocity layer with an eastward regional dip. 
In the western part of the area this layer is IdentUed as tbe crystalUne base- 
meat; ^vliereaa In tbe eastern part It Is bellered to be a limestone In the lower 
Ctetaeeoiis series. Reflection seismic data likewise show eastward regional dip, 
a number of noses plunging east and nortlieast^ and some possible fiinlta, Imt 
no closed stmctnres.— A. J, 

12145. Garrefio, Alfonso de la O. Cartas de anomalias de la gravedad en la 

B^jiDblica Mexicana [Maps of graTity anomalies In lf»cloo] : log. 
bldranUca en Mftdco, 8, no. 4^ pp. 1949. 

On the basis of data from 168 pendulum stations and 52 gravimeter stations 
two maps of Ifexioo have been drawn, one r epr es e n t in g the Bowie anomaUeib 
and the other Bongoer anomalies. Taenbaya Observatory (0=978.941 gal) was 
need as base, and the valne of gravity correlated with the U. & Coast and 
Geodetic Survey base Station In the Oommeice Department boildlng, Washing* 
ton, D. T, V, 

12146. B^dvarssoo, Guauar. Um bergmyndanir undis basaltinu [On mountaia 

making and basalt] [In Icelandic with BnglUh snmmary] : Tbnarlt 
Terkf raeCing af^lags Islands gefl8 dt af MJdm f^lagslns, 84 drg., 2 heftl, 
pp. 11-14, 1949. 

Bongoer anomaltos of 7 to 19 mgaL were found along a profile between Akoreyrl 
and CSrfmsstadhir in northern lodand, where valnes of abont 80 mgaL weie 

expected for isostatic equilibrium. As similar anomalies and excess gravity 
are found near Reykjavik and in Scotland, the Hebrides, Orkney Islands, and 
Shetland Islands, these anomalies may be regional. Small free air anomalies 
in Iceland suggest that the basement there consists of light continental rocks. 
Presence of numerous hot springs indicate an abnormal temperature g^i'adient, 
to some extent caused by a high level of basaltic magma in the crust. As this 
magma lias a greater density than normal continental rodcs, the ■ basement 
probably Inclndes a thick series of li^t sediments. Cknnpaetlon and flow of 
these sediments may have caused many of the firalts In the basalt plateau. 
Aceomulation of prol)ably 10,000 feet of basalt during a relatively diorl time 
has caused a temperature rise in the rocks below, and as a consequence part 
of the crystalline crust has remelted and expanded 5 to 10 percent. This ex- 
pansion may have contributed to tiie great number of dikes and fissures. — M. 0, B, 

12147. BoUo, Bobert and Gogn^ Jean. Mesnres graTlmdtrlqnes en Btetagas 

(Gravity measurements In Brittany) : Bur. Bedierches gfoL et g^ofiiys; 
Pnb. 8, 87 PPL, 1960. 

A gravimetric survey was made of Brittany during June 1949 with 262 stations 
occupied, many of them several times. The instrument used was a North Amer* 
lean gravimeter. The accuracy of the determinations Is estimated as 0l06 mgsL, 

necessitating application of the correction for the lunar and solar effects. 

The results of the measurements and of the computations are presented in a 
table and a map. For every station the table gives the geographic coordinates, 
the altitude, computed value of normal gravity, measured value of gravity, and 
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tteBoogoer anomaly ea]eiil«MiMtbd€iiatty«88iiiii^ BoaguaraiMiinailM 

are also shown on a map on tbe aeale 1 : 600,000. 

For the wbale region, the average valne of the Bonguer anomaly is +0.45 mgaL 
If Brittany Is considered as a ripid block exercising uniform pressure on its base, 
the excess of measured gravity over that computed by the international formula, 
is the same order of magnitude as the effect of the far zones. Brittany may thus 
be considered as fully compensated. — S. T, V. 

1214& Ko, K. O., Ceng, Tonngtaoi, and Ghang, C. Y. laostatic anomalies of 206 

ChineF^e gravity atatlons: Obineoe Oeophya Soc Joor^ 1, no. jS» pp. 
101-139, 1848. 

The results of fhe computations of Isostatic reduction for 206 gravity stations 
in an area of about 750,000 sq. km. of China are presented. Gravity determina- 
tions used in the study were made by di£Cerent observers between 1034 and 1930 
using two Holwek-Lejay gravimeters. 

Reduction tables used In computations were those of the U. S. Coast and Geo- 
detic Survey, Heiskanen, and Venlng Meinesz. Several topographic maps of the 
country were used as the basis of the reduction. The best and the most depend- 
aUefornsar topography from aone 2 to as far as sons X, were tbe 1:50,000 maps 
prepared by the cadnese General Staff Land Survey. The contouring of these 
maps has been done at 20-meter intervals, fairly satisfactory for devatieo read- 
ings. The Hayford-Bowie sdisnK of computation, as later modified by B. O. 
BuUard, and those of Heiskanen and Vening Meinesz were used, and three types of 
isostatic anomalies have been worked out. Results of the computations are pre- 
sented in a table, giving for every station its geographic position, altitude, gravity 
value, and computed isostatic anomalies. — 8, T, F. 

12140. Benlleld, A. B. The earth's magnetism : Set Am., T. 182, no. 6, pp. 20-24^ 
1950. 

A review uud discussion of theories of the origin of terrestrial magnetism, 
including those of Blackett and of Bullard and Elsasser. — M. 0. R, 

* 

1206O. Bullard, AO. TSrrestrial magnetism : Fhysles Today, ▼. 2; no. 9, pp. 0-48, 

1949. 

A review of theories of the origin of terrestrial magnetism. — B, T. F. 

12151. Bullard, E. C. Blectromagnetic induction in a rotating sphere: Boyal 

Soc. London Proc, ser. A, v. 199, no. 1059, pp. 413-443, 1949. 

A discussion is given of the induction of electric currents in a rotatini^ con- 
ducting sphere surrounded by a stationary conducting shell. Although the 
primary purpose was to obtain results apidicable to problems in terrestrial mag- 
netism, the analytical developments cover a wider field. 

Fonnal solutions for the magnetic field E, the electric field 17, and the current 
density / satisfying the Ifazwell field equations for a moving medium are tabu- 
lated according as the fields are toroidal or poloidal and according to the btibtavior 
of the solution at the origin. The process of solution subject to boundary condi- 
tions is illustrated for a sphere rotating in an insulating medium and in a uniform 
magnetic field. The results are extended to a rotating sphere surrounded by a 
conducting concentric shell and it is found that the external magnetic field is unin- 
fluenced by the presence of the shell. Induction by stationary and rotating 
central multipoles as well as induction with current sources are treated. Im- 
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portftBt fofttnkui are. given from wblcli tbe dBctromaciietle coaples tending to 
stop the rotating sphere can be computed for varioiiB.eaaeB discoased. 
. The resBlta obtained for Indvctton In an oscillating vphere suggest that the 
oagDOtlc effects of tidal motion in the earth's core wiU be small. The case of 
freely decaying fields that occur when there is no externally maintained field is 
discussed in terms of the normal modes. The methods of this paper can be 
employed to treat problems in which currents are induced in a rotating sphere in 
a varying field. Other extensions of the analysis are indicated. — B. G. H, 

12162.. OsgniaTd, Loals. Sqr les phenomAn^ 'd'lndiictloii Aeetromagnetlqoe 
dans ime spihtee condnctrice. Applications geophyslQoe [On the phenm- 

ena of electromagnetic induction in a conductive sphere. Geophysical 
applicattooB] : Univ. T&ulouse, Fac Sci. Annales, tome 8-lSM4^ pp. 59-88^. 
1047. 

Theoredfial InTesttgatioiiB of the magnetlo field of the earth Indicate that about 

94 percent of its intentfty is caused by intemal phenomena Bueh as electric cur^ 
rents traversing the core. It has also been proved that once such currents have 
been started, their extinction will be extremely slow. Thus, if In a very ancient 
epoch in its history the earth, moving through the celestial space, ran into an 
eximnse occupied with magnetic fields, currents would be induced in the core of 
the earth which is endowed with high electric conductivity. These curr^ts 
would coatlnne for billions of years if the decrease of the aagnlar momenfnm of 
the rotating earth did not cause their relatlTely rapid damping. As long as the 
currents oontinne» they prodiice magnetic pheDomena Identical with the known 
gsiomagiietlc field. 

The author starts from Maxwell's basic equations of electrodynamics and by 
extended mathematical computations arrives at these conclusions, but he con- 
siders them to be tentative because too many unknown variables make verifica- 
tion of these conclusions impossible at the present time. — 8, T. F. 

12168. Alfrdo, Ebumes. DlflcusBtoii of the origin of flie teneetzlal and eolar 
magnetic flelda : TOlWi 2, no. % pp. 74r-82, lOQD. 

Beeent vfork has shown that a magnetic field can be greatly amplified by 
Igrdrodynamicmotioiis. iy>r example, the Strang magnetic fltids of son spota may 
be explained bgr aaaomlng that motions In the Interior of the nm have amplified 
the rather weak general solar field, and In interstellar space an originally weak 
field can be amplified by hydrodynamlc motion. By analogy, terrestrial and 
solar magnetic fields may be explained in terms of some sort of magneto-hydro- 
dynamic process. 

The dynamics of the field amplification and the generation of magnetic fields in 
celestial bodies are discussed with special reference to the earth's magnetic field. 
She core of the earth Is considered to be the place where the magnetic field Is 
generated. Starting Ixom a meridional field of simple stmctore^ the hydrody* 
namic motions may drag out the lines of force and effect a breeding of new lines 
of force directly, or the motions may at first give the field a tangential component 
which corresponds to a twisting of the lines of force. When this exceeds the 
meridional component new lines of force are bred and the meridional field 
amplified. In order to maintain the general field at a certain strength, the hy- 
drodynamic motion must be supplied continuously with energy. As an alter- 
native to Elsasser and Ballard's idea that this source of energy is in nuclear 
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reaetknu, the poMiblUty Is raggested that the energy is supplied hj nonimif onn 
rotatton.—- £[. T, V, and M. O. R. 

12154. Wulf, O. R., and Hodge, M. W. On the relation between variations of 
the earth's magnetic field and variations of the large-scale atmospheric 
circulation: Jour. Geophys. Research, v. 55, no. 1, pp. 1-21, 1U50. 

According to the dynamo tlioory of the diurnal variation of the earth's mag- 
netic field, all large-scale atuiosplieric motions in the electrically conducting 
region should in some measure affect the field and appear in magnetic records. 
Many of the conspicuous and even violent changes from day to day in the mag- 
netic lecords of a slng^ obserratury may thus be a direct refleetlon of corres- 
pondingly marked changes in the atmospheric circulation, and condnctiTity* in 
the upper atmosphere over the obserratory. A set of magnetic records may thus 
give a direct indication of upper-atmospheric wind patterns. A comparison of 
certain prominent features of geomagnetic data with the character of the large- 
scale atmospheric circulation as showfi by observations in the lower atmosphere 
provides considerable evidence for some interrelationship. A detailed study of 
this relationship .sliould lead to an explanation of certain conspicuous features 
of the geomagnetic variations in terms of the atmospheric circulation, and also 
to a deduction of certain large-scale fleatures of tlie atmospheric diculatloii from 
corrent magnetic observations. — 1. Z. 

12156. Runcorn, S. K., Benson, A. C, and Moore, A. F. The experimental deter- 
mination of the geomagnetic radial variation; Ptuios. Mag., v, 41, no* 
319, pp. 783-791, 1950. 

Distributed theories attribute the origin of the dlpole component of the earth's 
main magnetic field to a fundamental property of rotating matter ; core theories 
ascribe it to cnrrent .systems within tlie cure. Runcorn and Chaimian have 
shown that for core theoi-y the horizontal intensity increases with deptli below 
the surface of the earth while for distributed theory it decreases. Measure- 
ments Of this component in mines should make it possible to decide between 
the two theories. Preliminary measurements In mines In South Africa and 
in Liancashire in England have already been reported. The results of more 
extensive measurements made In three mines in England are reported in this 
paper. The removal of anomalous gradients is discussed in detail. The experi- 
mental re.<«ults agree favorably with those predicted for core theory and do 
not support a distributed theory. — R. Q. S, 

12156. Maple, BL, Bowen, W. A., and Singer, S. F. Measurement of the earth's 
magnetic field at high altitudes at White Sands, N. Mex. : Jour. Qeophys. 
Besearch, v. 55, no. 1, pp. 115-128, 1950. 

Bxperlmental verification of the existence and nature of current sheets In 
the upper atmosphere was attempted by firing an aerobee rocket, housing a 
total Add magnetometer, to a height of 868,000 feet and tdemeterlng the data 
to ground stations. The launching occurred at White Sands because of existing 

facilities there. Because the instrumental error was large In comparison to 
the expected magnetic held of the current sheets, no positive detection of the 
"discontinuity" could be made. A description of tlie metliod and instrunnMit, 
a diagram of the instrument layout, and graphs of altitude against time and 
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decrease in field against time are presented. The latter curve compares favor- 
ably with that of the theoretical fiokl prodncpfl by a dipole at the earth's center. 
The authors suggest that the use of the magnetometer to determine missile 
orientation, in conjunction with a photo-orienter located in the missile, miglit 
prove valuable in cosmic-ray studies. It Is concluded that at a more favorable 
loeatioii, for example, the equator, detection of the magnetic Md **diBContlnalty" 
of current sheets Is feasihle.— -I. E. 

12157. Howe, H. H. The i/-mensure of magnetic activity. Jour. Qeophys. Be> 

search, v. 55, no. 2, pp. 153-157, 1950. 

The author compares the u measure of magnetic activity With other measures 
such as C, K, and h for each month of 10li9-30. There are high correlations 
among h, C, and K but almost no correlation between any one of them and u. 
An analysis of the data is given and the numerical values of the various measures 
of geomagnetic activity as well as their correlation coefficients are presented in 
tabular form. It is concluded that the K*measure is not suited for its Intended 
purpose ; that it measures chiefly changes in the level ct actlTity rather than 
the level of activity itself.—/. Z. 

12158. Bartels, Julius. Remarks on Dr. Howe's paper: Jour. Qeophys. JEtesearch, 

V. 55, no. 2, pp. 15S-160, 1950. 

The author agrees with the basic conclusion of Dr. Howe*s paper "The 
«-measure of magnetic activity," namely, that « measures changes in the level 
of magnetic activity rather than the level of activity itself. However, the 
advantages of w as a measure for post perturbation are upheld and a com- 
parison is made between u and A indices. It is recommended that tables similar 
to those by Vestine be constructed for post perturbation.—/. Z. 

12169. Poisson, Charles. Le magn4tisme terrestre ^1 Madagascar [Ter- 
restrial magnetism in Madagascar] : Acad. Malgache Mem., fasc. 
37, 83 pp., Id49. 

A collection of observations and measurements of geomagnetic elements 
made at different places of Madagascar from 1884 to the present.— S. T, F. 

12160. Grenet, Qaston. Variom(»tre elect romagn4tique pour I'enregistre- 
ment des variations rapides du champ magn4tique terrestre [Elec- 
tromagnetic T/ariometer for recording rapid variations of the 
geomagnetiG Held] : Annales CKophys., tome 6, no. 8, pp. 188^195, 
1949. 

A moving magnet placed inside a coil, if exposed to variations of geo- 
magnetic fitid, induces in the coil ^eetromotlve force of an intensity sufDdent to 
act on A galvanometer. The magnet and the galvometer thus f <Hrm two coupled 
oscillating systems. The motion of the galvanometer may be represented by a 
differential equation of the fourth order. Analysis of this equation makes it 
possible to establish tlie principal characteristics of the instrument. 

An appropriate selection of the shape of the magnet makes it possible to deter- 
mine the influence of the geometric dimensions of the instrument on its operation, 
especially when the length of the magnet is great compared to its cross section. 
This increases the sensitivity of the instrument 
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A theoretical analysis of the operation of the instmment is presented and the 
<iptlmmn design Is determined. The maratns has some similarity to the elec- 
tromagnetle seismograph of the author (See Geopbys. Abstract 11244).— & T. V, 

12161. C'astet, J. Variom^tre ^^lectroina^Mu'tique type A [Electromagnetic vari- 
ometer of the A-type] : Annales G^ciphys., v. 5, no. 3, pp. 214-215, 1949. 

An electromagnetic variometer (lesiKiit^d in accordance with principles de- 
veloped by G. Grenet (S!re Geophys. Abstract 12160) and constructed during the 
field work in the Sahara usinp available exi>edient parts is described. The sen- 
sitivity of the instrument is as high as lU"* gauss inn- millimeter of the scale which 
is more than necessary for the good recording of geomagnetic dlstortMOlGes. The 
galvanometer used is a standard Leeds and Northrop instrument— fir. T. 7. 

22162. Dupouy, G, Perturbation du champ raajm^tique terrestre et des conrants 

telluriqnes par les cheniins de fer Cdectriti^s [Disturbances of the geo- 
maj^ieric field and of telluric currents by electric railways]: Annales 
Geophys. tome 6, no. 1, pp. 18-50, 1950. 

Studies in conjunction with the French National Railways have demonstrated 
that disturbances on the magnetic records of the Chambon-la-Foret Observatory, 
may be related to traffic on llie Paris-Orleans line, 28 km. away. Disuirbances 
are greatest wiien the current is interrupted, as mucli as 5 gammas or lo milli- 
volts per km. Horisontal stratlflGation In the region permits calculations in 
advance ot magnetic disturbances resulting from a single parameter character- 
ising the carrots along the electrified line. Calculation of telluric disturb- 
ances requires in addition knowledge of the variation of resIstlTitjr with depth. 
Agreement between observed and calculated values is satisfoctory.— if . (7. B. 

12103. Roche, Alexandre. Anomalies magn^tiques accomx>agnant les massifs 
de p6p^rites de la Limagne d'Auvergne [Magnetic anomalies associated 
with peperino massifs In Limagne, Auvergne] : Acad. ScL Paris Oomptes 
Bendus, tome .290, no. 18, pp. 1609-1604, 1960. 

OeonLagnetic measurements were made over peperino deposits in six different 
regions of Auvergne. In all of them negatiye magnetic anomalies were found, 
ranging trom about 100 gammas where liasalt is absent, to several thousand 
gammas where basalt dikes are present Negative anomalies observed over these 
eruptive masses are attributed to remanent magnetism, opi>osite to the present 
^'coiuagnetic field. As peperino deposits are a source of structural material, 
tliese negative anomalies may serve as good indicators in prospecting.— T, F. 

1216C Weber, B. K., Gassmann, FMts, Niggli, Bmst, and Bothersberger, Hans. 
Die maghetlsche anomalle westlich von Locarno [The magnetic anomaly- 
west of Locarno] : Schveeiaer. min. pet Mitt., Band 29, Heft 2, pp. 
492-600,1949. 

An important magnetic anomaly west of Locarno, Swltserland, was discovered 
In 1921. A detailed magnetic survey of an area of about 100 sq. km. was made 
In 1944-45, with 178 stations occupied. At most of the stations both the hori- 
zontal and the vertical components of the Reomagnetic vector were determined*. 

using La Cour*s QHM magnetometer and Schmidt's vertical magnetic balance. 
The instruments were carefully calibrated, their daily drift determined and 
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ttie influenoe of temperature observed. The error in the measurements of tlie 
. heiiaontal componeBt Is estiiiiated aa ±20y, that of the vertical ±5y. Xht 
magnitude of tbe eatablidied anomaUea la of the order of S,000ir. Tbe resolti 
of the survey are presented In a table and in two maps. A geological study 
aimed to aid Interpretation of the results of the survey is planned.—^. T. V, 

SEISMOLOGY 

12166. Roth4 Jean. Seismes ot voicans [Earthquakes and volcanoes]: 139 
pp., Paris, Presses Umvexsitaires de France, ld4A. 

A semipopular account in the Que 8ais-Je series. Tbe subjects discussed are: 
tnacroseismic studies; seismic waves; seismidty of the earth; causes of earth- 
quakes ; and volcanoes.— if . 0. B, 

12166. Green, A. B., and Zerna, W. Theory of elasticity In general coordinates: 

Phllos. Mag., V. 41, no. 814, pp. 818-387, 1950. 

The authors seek to simplify the presentation of the theory of elasticity 
for finite displacements in general coordinates, through use €i the tensor 
calculus. Three coordinate systems are used: a cartesian system for locatfng 
' the points of body Bo at rest at time t=^0; a cartesian system for the points 
of the body In the strained state S at time f , and a curviUnear coordinate system 
which moves continuously with the body as the original state Bo passes to state 
^ at time t. The invariance of line elements under transformation is used to 
derive the components ga, //'^ and Oij, (J^^ of metric tensors from Euclidean 
spaces defined by Bo and B, respectively. The fundamental einiations of the 
theory of elasticity are then expressed in terms of quantities involving these 
tensor components. 

Since the strained and unstrained bodies are situated In Buclidean space^ the 
components of the Biemann-Chrlstoftel tensors cBuu for Bo and Bnu for B 
vanish, yielding the compatibility eouations. The equations of motion are 

presented in different forms, the most compact being that involving the corarlant 
derivative of the components of the stress feasor. The principle of virtual work 
is used to establish the necessary and sufficient conditions for equilibrium. The 
strain energy functions are derived for the isothermal and adiabatic cases. 

The authors believe the treatment is straightforward and that the methods 
used and the relations obtained contain many new features. — R. G. H. 

12167. Brekhovskikh, L. M. Beflection of plane waves from stratified media 

[in Bnsaian] : Zhumal teknicfa. flslki, v. 19, no. 10^ pp. 1126-1135, 1948. 

The problem of the refiectlon of plane waves is treated for any angle of ind- 
d«ice of the incoming wave and for all physical properties of the refiectlng 
layer. For electromagnetic waves this is the dielectric constant, varying with 

the depth of the penetration of the wave, and for elastic waves, the controlling 
parameters are the density of medium and the acoustic velocity, both as functions 
of the depth of penetration of thfc wave into the rellectiiig medium. 

The solution of the problem is obtained directly by dertM inining the ratio of 
the amplitudes of the reflected and the incoming waves. These waves are mathe- 
matically described In complex form ; their ratio gives the coefllcient of refiectlon 
for the moduli and for the phase angles. 

Starting with liazwell's equations for electromagnetic waves, the equations 
of the incoming and the r^ected waves are derived for the case when the vector 
of the electric field is perpendicular to the plane of incidence. 
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SimiUiny the differontlAl wave equations for acoustic waves are written for 
the continuum and the expressions of the wave velocities derived for a similar 

angle of incidence. By forniing the ratio of the amplitudes, the coeflScient of 
reflection is obtained in the form of a differential equation of the first order. 
The solution of the last equation is found by Picard's method and by the proce- 
dure suggested by Forsterling. The solution is obtained in the ferm of an infinite 
oonvergent MrieB* 

,The resalta are applied to the special eaee <xC normal inddenoe tot which the 
exact aolutlon ia knonro. Cknnparins this with the conseeittlTe approzimationa 

of the series for diiferently varying r haracteristics of the boundary layer, the 
author finds differences of not more than one percent.--:£^. T. F. 

12168. Brekhovslcikh, L. M. Reflection and refraction of spherical waves [in 

Russian] : TTsp^i fisleh. Nauk, ▼. 38, no. 1, pp. 1-42, 1949.- 

The method of treating the proljlem consists in resolution of spherical waves 
into plane waves, the theory of which has been previously discussed (Se^ 
Qeophys. Abstract 12167). The electrical vector of electrcwiagnetic waves is 
awomed to lie in the plane of incidence, so that the dectromagnetic field is folly 
daBcribed by HertCs vector perpendicular to the boundary plane. For acoustic 
waves, the analogous physical property is tlie acoustic potential. A vertical 
dipoie was assumed .hs the source of electromagnetic waves and a pulsating 
small sphere the source of acoustic waves. In resolving the spherical waves, 
tlie sphencal wave can be represented as a double integral of plane waves dif- 
ferently oriented in space. Integration is carried out over a complex plane. 
Among the plane waves it is necessary to introduce also those with varying 
amplitudes ( inhomogeneous waves), because the superposition of ordinary waves 
cannot satisfy Uie boundary conditions that the Hertsian vector eaual zero at 
the aero point of the coordinates. The resolution of the spherical wave into a 
comtdnation of plane ones can be done in many ways, and the selection of the most 
appropriate is made in view of the easiest way of evaluating the double integral 
rfpresenting this wave. This integration is also determined by the physical 
properties of the medium and can be simplified in special cases, such as when 
the boundary is perfectly reflecting, an approximation which can be often made. 

Into the formula for the reflected wave enters also the terra repre.sentiug th^ 
boundary wave, identical with Miutrop's wave in seismic phenomena. 

A detailed analysis of the solution is given, indicating possiblltties of obtaining 
approximate sohitiens in certain cases. iBaperisaents in whidi reflection and 
leCraetion of spherical waves can be observed and measured are also described. — 
ft T. V. 

12169. Dix, C. H. Pulse propagation in two spatial dimensions: Geophysics, v. 

15, no. 3, pp. 447-455, 19.50. 

The physical picture of plane and spherical wave propagation cannot be readily 
applied to cylindrical waves bwaust^ the latter cannot be propagated without 
change of form. The problem of propagation wlien the principal radii of curva- 
ture of the pulse front surface are not the same is investigated in the simple 
case of an elastic compreesional cylindrical pulse confined between two coneentric 
drcidar cylinders. The appropriate difEerentlal equation is solved by a method 
of Riemann, and the solution expressed in terms of the resolvent kernel of a 
Yolterra integral equation of the second kind. It is concluded that for any in- 
itially limited azially symmetric disturbance, if energy is transmitted outwards 
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It Is necessarily transmitted inwards. The discussion appiles to any wafe motloa 
satiafying the cylindrical wave egoatton/— iS. (?. M. 

12170. Press, Franli, and Ewiug, Maurice. Propagation of ezplosive sound In 
a liquid layer overlying a semi-infinite elastic solid: Geopliysics, 15, 
no. 3, pp. 426-445, 1060L 

The Pekeris theory of normul^mode sonnd propagation from an impulsive 
point soorce located in the first <tf two Uqnid layers is extended to include the 
case of a liquid layer overiying a semi-infinite elastic solid. The mathematical 
theory Is developed for hoth a harmonically varying point soorce and an arU- 
trary initial time-varying dlstnrbance at the sonrce. Phase and group velocity 
corves, as well as dispersion corves In the first and second normal modes, are 
presented for conditions approximating basaltic, granitic, and sedimentary 
bottoms. 

It Is found that for solid bottoms, large amplitude waves apiiear only after the 
arrival of the first shear waves; and that there is an arrival of a train of very 
low frequency waves travelling with the speed of Rayleigh waves in the bottom, 
the waves increasing in freqoency and amplltode with increasing time. For 
both liquid- and solid-bottom theory, a high-frequency wave travelling with 
the speed of sound in water arrives riding on a low-frequency rider wave; the 
water waves and the rider waves merge to form a train of waves of large ampli- 
tude that is known as the Airy phase. The frequency of the latter is determined 
by the depth of water and the elastic structure of the bottom. The ideal location 
of geophones and hydrophones is discussed in the light of the theory. — R. G. H» 

1217X. Thomson, W. T. Transmission of elastic waves through a stratified 
solid medium : Jour. Applied Physics, v. 21, no. 2, pp. 1950. 

The transmission of a plane elastic wave at oblique incideiMse through any 
number of parallel solid layers of different material and thickness is studied 
theoretically. The equations for displacements and stresses in a medium are 
used together with the continuity of particle velocities and n<»mal and shear 
stresses at the interfaces to derive an expression for quantities in the nth layer 
in terms of quantities in the first layer. Matrices are used to systematize the 
analysis and facilitate computations. The results are used to determine tlie 
reflection and transmission coefficients in several special cases. — R. Q. H, 

• • 

12172. Sesawa, Katsotada, and Kanal, KiyoshL On the propagation of Ray- 
leigh waves in dlqterslve elastic media: Tokyo Imp^ Univ. Earthquake 
Research Inst., Bull., v. 19, pt 4, pp. 549-668, 1941. 

Studies of the propagation of dispersive Baylelgh waves {8e9 Geophys. Ab- 
stract 5795) are extended to the case of a homogeneous, nonstratified medium, 
characterised by the presence of a reactive force which is proportional to the 
displacement of the point. DifTerential .equations of wave motion are derived 
And expressions given for the velocities of different waves. These equations 
f»how that Rayleigh waves in a semi-Infinite medium of the assumed properties 
will l)e dispersive. It is concluded also that in certain elastic media the velocity 
of propagation of liayleigh waves will increase with the wave length. — 8. T. 7. 
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12173. Talle, P. B. Bffetti deU' attrlto intemo salla propagaiioDe delle onde 

di Iioye [InllueDce of internal friction on tbe propftgntlon of Love 
waves] : Annall Qeofla., t. 8, no. 1, pp, 47'67, UMW. 

The effect of internal fHction, causing loss of energy on the propagation ci 
LoTe waves is stndied for a medinm consisting of a homogeneous layer over 
infinite semlspace. By forming the expressions of medianical stresses for 
frlcticoial losses in tfae medium and a^^ming identical velocities of the propa- 
gation \n the upper layer and In the supporting semispace, it can be shown that 
stratification alone produces a normal dispersion of the wave, and energy losses 
causo anomalous dispersion. This anomalous dispersion is, however, not very 
pronounced when the period of the wave is great. The damping eoeflicient 
increases rapidly with frequency. If the thickness of the upper layer and the 
frequency of the wave are not high, the damping is approidmately proportional 
to the thickness and inversely proportional to the square of the period. If the 
thickness or the frequency is high the damping becomes the function of the 
period of the wave alona Ckimputed values are in agreement with those derived 
from Obsarvations.-HSr. T. V. 

12174. Valle, P. E. Sulla mlsura della velocitil di gruppo delle onde sLsmiche 

superficiali [Determination of the group velocity of surface waves] : 
Annali Qeofls., v. 2, no. S, pp. 370-876, 1960. 

The theory of the measurement of the group velocity in the spectrum of uni- 
dimensional surface waves is developed and a formula is given for its calculation. 
Proof is also presented of the impossibility of determining the vtiodty of a specific 
phase in this spectrum from the observations ot the incoming waves at two 
stations.— £r. T. V. 

12175. Antsyferov, M. S. The secondary resonances of a seismograph with spring 

suspension [in Itussian] : Akad. Hsiuk SSSB Ixv., Ser. geog. i geofic* 
V. 14, no. 4, pp. 317-333, 1950. 

The critical frequencies of a seismograph are computed with special attention 
to higher harmonics. The supporting spring of the instrument is assumed to have 
continuously distributed mass. 

Starting from the known solution of the vibratory motion .of such a spring, 
the movement of the extremity carrying the inertia mass is analysed in detaU 
And the oonditiens of the invariability of the magnification factor of the instru> 
ment are discussed. 

Critical frequencies of Ave component harmonics besides the fundamental 
frequf»ncy are determined, and simpler formulas for their approximate computa- 
tion are derived. The errors of these approximations are also evaluated. Such 
frefiuencies as those when the ends of the spring system vibrate in phase with 
equal amplitudes and therefore with no displacement in relation to one another 
are also discussed. 

Finally, curves are constructed for several seismographs represmting the am- 
plitudes of their vibrations as functions of frequencies of disturbing impulses, 
and these curves compared with those obtained experimentally. 

Certain recommendations concerning the construction of the instruments such 
as the configuration of the springs, means of an efiective damping of critical 
amplitudes, are included. — S. T, F. 
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mTO. Senwa, Katsatada, and Kamd, Etyoahl. On the initial nmement of 
a sdamoeraph rabjected to an arbitrary earthquake motion, solved with 
operational calculus, pt. 2 : Tokyo Im]^ UniT. Barthqualfie Aeeearch Inat* 
Bull., V. 19, no. 3, pi». 443-157, 1941. 

Previinis atndies (See Geopliya. Abetract 6M) are extended to more eomiiU* 
cated ilbapes of ground moyement, aneh as linear and paraholie displacenients 
as wfAl as simpler cases of rotated moTement, wbieh lead to flree and fbiced 

oscillations. 

Model experiments rouducted on a vibratinj!: table, which received a sudden 
jerk of sinusoidal character are described. The observed uioveraent of the 
pendulum was in agreement with the theoretical results. Certain discrepancies 
are attributed to the fact that conditions of the experiment do not fully reproduce 
the assumptions of ttieoretleal analysis. The resulting movement of the pendulum 
was always in the sense opposite to that of the ground motion. 

The Laplaeian transformation was ap^led in mathematical treatment of tlie 
proUoD. Tlie resulting pendulum motion is determined by corresponding inte- 
grals in the complex plane. By evaluating these integrals and assuming different 
degrees of damping in the system, the corresponding greatest displacements of 
the pendulum were obtained.— £r. T, F. 

12177. Oliphant, 0. W. Ciomparison of field and laboratory measurements of 
seismic velocities in sedimentary rock : QeoL Soc America BulL, v. 01, 
no. 7, pp. 760-788, 1960. 

Field measnrements of velocities were made in Osage County, Okla., using 
a single three-component s^smometer successively positioaed at difl<erent hori- 
Bontal or vertical distances from the shot point. Ciores from relevant parts of 

the section were later studied in the laboratory and their resonant frequencies 
for forced vibrations in longitudinal and torsional modes determined. The effects 
Of water content, prpssnre, and temi>ernture as w*Ml as measurement frequency 
and amplitude were also deterraincHl so that con(iitions of laboratory-velocity 
mea.surements could be corrected to tho.se of tlu' rock in place. Vt'lociti^'s of 
T'>=9;200±300 ft./sec. and Ts= 5.000^200 ft./sec. were measured in an upper 
layer of Permian sand and Shaie approximately 250 feet thick, and Fp— 14,00(>± 
400 ft/sec. and Fs3B9,00O±a0O ftysec. in a lower, inliomofleneous layer of lime- 
stone. After correcting to tiie most probable oooditions of water content, preesote, 
and temperature for the rock in places 17 core specimens fiom 8 doady QiaeeA 
horizons in the limestone gave the following bimodal distribution of laboratory 
velocities: 12.600<yp<14.r^)O ft./sec; 8A0O<ys<8»W ft^sec; 18,400<yp< 
20,400 ft./.sec. ; 9,500 <Fs< 10,100 ft./sec. 

The following conclusions are drawn : SV waves can Ik* generated by a small 
dynamite blast in sedimentary rocks if the shot hole is shallow and high con- 
fining pressures are avoided ; SV velocity can be determined with approximately 
the same accuracy as P but the transmission path Is subject to greater uncer- 
tainties; water content is the most important independent variable aftectlng 
vtiodties in nearnnurf ace Permian Umestones ; the Neva limestone may be sub- 
divided on the basis of df>n8ity and laboratory v^odties into two types of alter- 
nating microlayers; and under conditions of this work, elastic parameters and 
Poisson's ratio computed from field measurements differ signihcantly from those 
determined by laboratory measurements. — M. C, R. 
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12178. Ooulomb, Jeaa, and MoUud, Pierre. Ondes sAsmiqiieB an fond de la mer 

des Antilles [Seismic waves over tlie bottom of the Caribbean Sea] : 
Annalea G^opbya., tome 6» no. 3, iv. 212-214* and tome 6* no. 1, p. 66, 
1960. 

Attention is called to a pbase with average period of 0.49 sec. in the coda of 

certain earthquake records at the Morne des Cadets seismological station. For 

16 earthqnakps, nt eplcontral distances of 1,()00 to 2.750 km., the averairo velocity 
of these waves across the Caribbean Sea was 1,854 m./sec, soinewliat higher 
than the velocity of sound in water. It is sngjrested tliat this is a transverse 
wave propagated through the bottom of the Caribbean Sea. The waves are 
apparently the same as the T waves described by Linehan. — 8. T. V. 

12179. Martin, Jean, and Joset, Alain. Anisotropic de la vitesse des ondes 

seismiqnes dans les glaciers due Greenland [Anisotrophy of the velocity 
of seismic waves in the glaciers of Greenland] : Annales G^pbys., 
tome 5, no. 4« pp. 331-332, 1949. 

Measurements of the velocity of seismic waves made in one of the glaciers 
of Greenland during the French Polar expedition in 1940 indicated a con- 
siderable difference in different directions. The maximum velocity of about 
S.iMH) ni./sec. was found in tlie direction of the descending movement of the 
glacier wliile the lowest velocity of about 3,200 m./sec. was perpendicular to 
it. Deep cracbs parallel to tlie direction of greatest velocity, or mecfaanical 
aniflotropy caused by inequality of tbe compression, may bare produced tbis 
anisotropy of ice. — 8. T. F. * 

12180. Giorgi, Maurizle. Sui periodi della fase massima di terremoti lontani 

[Periods of the maximum ptiase in distant eartbquakes] : Annali Geofis., 
T. 1, no. 1, K>. 116-125, 1948. 

Principal characteristics of the strongest seismic waves are considered, with 
special attention to the question of their periods, as registered during earth- 
quakes of great epicentral distances. An exi)lanation is suggested of the fact 
that the periods of these remote waves, as for instance of the TFu waves, approach 
16 seconds. 

Data on tiuNse waves, taken from tbe records of early 1946, are presented. 
Ibcy confirm tbe results obtained by several seismologists wbo are studying tbis 
QDntton. 

As an imiwrtant feature of tbe wafves arriving at Rome Observatory, the 
fact is mentioned that with the same epicentral distance the periods of the 
waves arriving from the east are greater than those coming from the Western 
Hemisphere crossing the Atlantic Ocean. — 8. T. V, 

12181. Menis, S., and Morelli, Carlo. Contributo alio studio della cosidetta "fase 

prlndpale'* di un sismogramma [Contribution to tbe study of tbe so- 
called "principal pbase** of a seismogram] : Annali Geofls., 2, no. 4, 
pp. 545-575, 1949. 

Investigation of tbe pbyslcal nature of the waves forming tbe so-called 
lirindpal idiase of a seismogram led to tbe conclusion that tiiey consist of 
Love waves and do not include waves predicted by Rayleigb's tbeory. To see 

•14859—00—4 
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If the Rayletgfa waves are perhaps secondary components In the wave spectrum, 
the seismogranis of the earthquake in Japan of November 18, 1941, and that 
in Peru, Aiitaist 21, 1942, were analyzed for their component waves by Vercelli's 
method. A^juiii only I.ove waves, or surface waves normal to the principal 
plane and having a vertical coniponent, were found. The existf*nce of such 
waves was predicted by the theory of Somigliana. Tlie elliptical trajectories 
of these osdlUitions and the observed rotation of their axes may be caused by 
a phase difference between the component waves and the change of the phase 
angle by reflections and refractions along the path of the waves caused by 
snrfkces of discontinuity hi the upper layers of the earth's crust— £r. T. F. 

12182. Aliverti, Giuseppina, and Solaini, Luigi. Sulla velocity di propagazlone 
delle onde sisniiche su brevi i)prcorsi superficiali [The velocity of propa- 
gation of seismic waves over sbort distances] : Riv. Geolis. Appl., v. 11, 
no. 1, pp. 3-13, 1960. 

Records of several bomb explosions at distances ranging from a few kilometers 
to more than 24 km. recorded on the Pavia Geophysical Observatory seismo- 
graphs during the war showed extremely low velocities of propagation of long!' 
tndinal and transverse waves. A seismic investigation was made over a prolUe 
about 1,600 meters long in the vicinity of the observatory. The aim of the 
observations was to measure the interval of time necessary for the arrfval of 
seismic waves, to determine the velocity of propagation of these waves and 
their path, to determine the deptli of penetration and to study the sharpness 
of the sei.smograms. Western Geophysical Company geophones with a natural 
frequency of 8 c. p. s. and the damping coefficient of ().(>1 were placed at an 
average distance of 100 meters apart and the depth of the shot holes was 2 meters. 
A velocity of 0.55 km./sec. was found in a surface layer which had a thickness 
of only 4 meters, presumably equal to the deptii of the water table. Two 
de^r layers had velocities of 1.58 and 1.65 km./8ec. The velocity in the second 
layer was tentatively computed increasing according to the equation v—VSSO-^ 
0.73 z m./sec, z being the depth In meters. 

The depth of penetration of the seismic waves was estimated as 150 meters. 
The thickness of the upper very low velocity layer may vary with the seasons Of 
the year, depending on the precipitation of the preceding weeks. — S, T, F. 

12188. Tipbmann, Inge. On two eacplosions in Danish waters In the automa 
of 1046 : Geofls. Pnra e Appl., v. 12, pp. 145-101, 1048. ^' " . 

Explosions in ammunition sunk into the sea off the Danish coast were recorded 
at the Kirttenhavn, Lund, and QOttlngen observatories. Beeords of two sneh 
eig^loeions are described in detail and compared with that of an earthquake.^ 
M.O.R. 

12184. Bartels, Julius. "WisstMischaftliche Ergebnisse der geophysikalischen 
Beobachtungen der Spreugung auf Helgoland [Scientific findings from 
the geophysical observations of the Helgoland explosion] : Qeol. Jahrb. 
1948-48, Band 64, pp. 201-203, 1950. 

Carefully organized observations during the Helgoland explosion on April 18, 
1947, have clarified many questions concerning the structure of the earth's 
crust to a depth of 40 or 50 km. Seismic waves, produced by this explosion 



Digitized by Google 



SEISMOLOGY 163 

and accurately recorded, penetrated the ground deeper tlian ever before, attain- 
ing a Telocity of about 8 kiii./8ec. The upper bmmdaiy ct fbib layer earrying 
these waves was at a depth of 26±2 km. The medmnical energy InTOlved in 
gelsmlc waves by this erplosion Is calculated as equal to 10" ergs, whereas the 
total thermal «ieigy of the explosives used was about IBXl^T ergs. The 
similar explosion produced by. an atomic bomb on Bikini evolved a mechanical 
effect equal to about 10'* ergs, comparable with a natural earthquake of &5 
inagQitude.— ^. T. F. 

12185. Reich, Hermann. Geologlsche Brgebnisse der seismlschen Beobachtungen 

der Spfeogmiig auf Htigoland [Geological results of the seismic observa- 
tlons of the Helgoland explosion] : GeoL Jahrb. 1943-48, Band 64, 
pp. 248-286, 1060. 

S^smic observations of the Helgoland explosion of AprU 18, 1047, provided 
important evidence on the structure of the continental shield. This was found 
to consist of three separate layers. The uppermost Is a layer of granite, the 

8e:it of the most important thermal anomalies caused by radioactiyity and 
physico-chemical processes, about 10 km. thick or less. The next layer is gabbro, 
characterized by greater mechanical strength and by less-marked faulting. 
This layer is the source of eruptive products brought to the surface by volcanic 
activity. It overlies the third, peridotite, layer. 

The discontinuous character of the stratification of the crust of the earth 
was shown by the form of the travel-time curve whi<fli Is not a curved line, but 
a combination of straight segments. The vdodties ot seismic waves determined 
by these observations were 6,400 m./see. In the upper layer, 6,400 nL/aec. In 
the middle layer, and 8,200 m./8ec. in the lowest one. The depth of the granite 
layer is about 10 km., that of the gabbro about 80 km., and that of the peridotite 
andetermined.~£f. T. 7. 

* 

12186. Pettersson, Hans. Exploring the ocean floor : Sci. Am. v. 183, no. 2, pp. 

42-44, 1960. 

An account of the 1^47-48 expedition of the Albatross {See also Geophys. Ab- 
stract 11781). Some 200 deep-ocean sediment cores with total length of more 
than a mile, records of 400 depth charges indicating thickntess of sediments, 
several thousand water samples, tens of thousands of temperature meascurements 
to great depths, and echograms for 17,000 miles of ocean bottom are included In 
the data ohtained.~j|f . C. R. 

12187. Ewing, Maurice, Worzel, J. L., H«Tsey, J. B., Press, Frank and Hamilton, 

G. R. Seit^mic refraction measurements in the North Atlantic Ocean 
basin : Selsmol. Soc. America Bull., v. 40, no. 3, pp. 233-242, 19r)0. 

A revers^'d rofraction profile was made at 34° N. lat., 6(>°3(r W. long. 120 miles 
northwest of Bermuda, in 2,800 fathoms of water. A velocity of 24,R()0 ft. /sec. 
(7.68 km./sec.) may represent the lower part of the intermediate layer or the 
basement. No velocity was determined for the sedimentary cover. . Using 5,600 
ftysee. ( 1.70 km./8ec. ) for this layer a thickness of 4,600 ft was computed. i8e& 
abo Geophya. Abstract U780).— if. C. JB. 
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1218& Swing, Maurice, Wonel, J. L.. Steenland, N. a and Press, Frank. Oeo- 
Iibyslcal inTestlsatloiis in the emerged and aalnBeried Atlantic Ooaatil 
Plain: Part V. Wooda Hole, New York, and Cape Wlj Sections: QeoL 
Soe. America Bull., t. 61, np. 877-608; IMD. 

Three seiamtc refraction proflles along lines approximately perpendlcnlar to the 
trend of the continental shelf and extended to the edge of the shelf were made 
near Cape May, N. J., New York, N. T., and Woods Hole, Mass. Six sea stations 

were occupied on the Woods Hole and New York proflles and four on the Cape 
May profile. Ileverse profiles wore made at all stations. An unconsolidated 
layer with velocity of about H.scX) ft. /sec, a seniiconsoliilnttMl layor with vplocity 
about 11.500 ft./s(H'., and a layer considered to be tlie baseiuent with velocity 
about 1S,(MM) ft./src. found in each traverse. Ou the Cape May traverse the 

thickness of the sedimentary column increases from 5,000 feet near the beach to 
about 10,000 feet near the edge of the shdf. The basement gradually deepened 
seaward on the Woods Hole proflle. Ssaward dips oC approxlttately 6* and 4* 
were found about 10 miles offiihore on the Cape May profile and about SO mDes 
offiEihofe at New York. On both these proflles the basement deepened gradually 
seaword beyond these slopes, then reversed, shoaling SMnewhat toward tiM eea- 
ward ends.— Jl. (7. R, 

12189. Di Filippu, Domenico. and Marcelli, L. L.a "maguitudo" del terremoti e la 

sua determlnazione neUa staslone sismlea dl Buna [The magnitude of 
earthquakes and its determination at the Borne seUmological station] : 
Annatt Qeolls., 2, no. 4^ ppw 486-402, 1040. 

A formula tor determining the magnitude of an earthquake was derived for 
use at the Rome station by using data on 66 earthquakes for which mag- 
idtudes had been detemdned at Pasadena and Btraebourg. The fbrmnla 
( Jf^log A+1.526 log A+2.430) is vaUd for distances greater than 15*.— fiT. T, 7. 

12190. Gutenberg, Heno. Earthquakes in North America: Science, t. Ill, do. 

2883, pp. 31U-:i21, ll»r,0. 

The principal zones of seismic aotivfty in the world ami of North American 
earthquakes are briefly reviewed. Statistically speaking, about 5 great shocks 
(magnitude ^7%) and 18 major earthquakes (magnitude 7 to 7.7) per centnry 
can be ext)ected in the Pacific area of the United States, about 14 great and 15 
major shocks in Alaska and the Aleutian Islands, and about 11 major shocks in 
central, eastern, and northern North America. Inyestlgattons of the dheetkMi of 
movement during shocks and of the relation <tf earthquakes and aftershock 
sequences contribute data on iwocesses leading to earthquakes, but. It is pointed 
out, hypotheses concerning the structure and process in the earth*s crust have 
become less certain as data accumulate and the number of recognized unsolved 
problems is increasing.— if . C. R, 

• 

12191. MlbailoTid, Jeienko. The seismicity of the Balkan Peninsula [in Serbian 

with summary in French] : Annales G^L P^ninsnle Balkanique, tome 
18k PP^ 187-202, 1960. 

This is a review of the more important earthquakes of the Balkan Peninsula 
and the Aegean Sea from 479 B. C. to the present time. In this long series ef 
seismic cataclysms there was an intenral of 154 years (1064-1236) of seismic 
calm. 



Digitized by Google 



SEISMOLOGY 



165 



Of the epicenters of the earthquakes, S7 are located In the basis of the Sea 
of Marmara, 110 In the Aegean Sea, SOT on the eastern shore of the peninsula, 
118 on the western coast, and 53 In the Interior of the peninsula. The eastern 
earthqualEes were caused by tectonic movements connected with the submergence 
of the Aegean Sea, which has left the structure of the area in a v(m y \nistable 
state. The Mediterranean geosyndlnc^ a continuous process, but of iuaiguilicant 
inteD8ity.>HS. T. V, 

12192. NedeUkovi^!, R. L. The seismtdty of Banat [In Yugoslav with summary 
In Russian and French] : Annales G^l. P^nlnsule Balkanlque, tome 18» 
pp. 208-218, 1850. 

Since 1866, 814 earthquakes have occurred in the Banat region, of whldi 208 
epicenters have been located there. The intensity of several shocks reached de- 
pee 8 and 9. The sources of seismic energy can be divided Into two distinct 
classes, some of the earthquakes being caused by phenomena taking place de^ 
in Pannonian Basin, others being caused by dislocations in the higiuM' layers. 
Wve separate i>eriods of seismic activity, eacli eiiibracinjj several shocks, were 
recorded in this region. Tlie eartliquakes are seldom accompanied by brou- 
tides.— i>'. T. V. 

12188. UzelaC, Miroslava. Seismic characteristics of the Srem region Iln Serbian 
with summary In French and Russian] : Annales Ptelnsule Bal- 
kanlque, tome 18, ppw 219^^, I960. 

The region studied Is the valley of the lower Sava, covered with Keogene and 
Qnatemary sediments, over which rises the ridge of Frufika Gora eomposed of 
Paleozoic schists and of upper Cretaceous formations. Earthquakes of the 
Srem region, as recorded from lT3l) up to the present, originate in this ridge» 
which stretches for some 80 km. in a northwesterly direction. The principal 
seismic area is limited by P.eoOiu, Crveni Oot, Jazak, Sremski Karlovci, and 
Kruisedol. Several earthquakes of destructive intensity and of a pronounced 
local character occurred here. Two loci of hypoceuters of these earthquakes 
have been found, one in the Paleosoic mass, the other In dislocations of the 
Tertiary and Quaternary sediments. — B. T, V, 

ISIM. Fontser^, Eduardo. Los temblorcs de tierra Catalanes del aiio 1945 
[Earthquakes in Catalonia during 1945]; R, Acad* Cien. y Artes de 
Barcelona, Bol. 34, pp. 373-^78, 194«. 

.DiirinfT 1945 onlj' three relatively important earthquakes occurred in Catalonia : 

eaJuly 9, a weak local shock; on .July 17, a shock of intensity 3-4 on the Mercalli 
scalo with epicenter about 12r» km. southwest of Barcelona; on October 22, a 
&ho<k of maximum intensity 4 with epicenter 144 km. from. Barcelona near the 
village of Llesfiy.— S. T. V. 

12195. Fontserd, Eduardo. Los temblores de tierra Catalanes de los afios 1946 

y 1947 [Earthquakes in Catalonia during 104C and 1947]: B. Acad. 
Oiencias y Artes de Barcelona, BoL 36, jw- 7d-78^ 1949. 

Ten earthquakes were observed during 1946 and 1947 in Catalonia, only one 

reaching intensity 4. Most of them were of local origin, but -the epicenter of the 
shock of December 13. 1947, was in southwestern France, some 190 km. from, 
the Fabra Observatory at Barceloua.'—S. T. V, 
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12100. Olmeno Riutort; Antonio. Morlmieotoe sismicos en Bepafla durante 1047 
[Seismic events in Spain daring 1947] : B. Sec. Bmfiola Hlstorla Nat. 
BoL, 47. 7<^ 485-404^ 1060. 

Of the 200 earthquakes wJUch occnned tn Spain during 1047, 20 were fdt and 
177 were registered only by seismographs. One earthqnake reached intensity 0^ 
six were of Intensity 5, and six of intensity 4. Southern Spain has shown great- 
est seismicity with many earthquakes having their epicenters beneath the Medi- 
terranean Sea. — S* T, V, 

12107. Thman, G. W. The northern Luson earthquake December 20, 1040: The 

Philippine geologist, 4^ no. 2, pp. 1-10, 1000. 

The Luzon earthquake of December 29, 1949, readied an intensity 8 near Its 
epicenter. The eiiioenter was located InstramentaUr near 17*00' M. lat, 121*88' 
£2. long. More than 60 aftenhocka were felt, some of them from a dUEereut 
epicenter. The earthquake was of tectonic origin, no volcanic activity being 
noticed in connection with it The report contains a brief seismic history and 
description of the geology of the Island of Luaon.-H9. 2*. F. 

12108. Parker, G. G., and Stringfield, V. T. Effects of earthquakes, trains, tides, 

winds, and atmospheric pressure dianges on water in the geologic for- 
mations of southern Florida : Econ. Geology, v. 46, no. 6, pp. 441-400; 

looa 

« 

Small fluctuations of water level in wells may be caused by tides, atmospheric 
pressure, winds, earthquakes, and passing trains, and will often made fluctua- 
tions caused by ground-water movements or changes in storage In an aquifer. Ai>* 
teslan aqulftos respond to barometric changes and tidal loading In varying 
amounts depending on their elasticity and compressibility. Nonartesian aquifers 
such as the shallow wells of the Miami area are nfTected by tides, but only under 
special geologic conditions by barometric changes. Wind mjiy produce minor 
variations in barometric pressure in the well housing. Earthquake waves from 
all parts of the world produce marked liuctuation. The greatest fluctuation 
observed was 4.5 feet in a Miami well during an earthquake 750 miles away. 
Heavy trains occasionally cause stanllar though not as symmetrical flnctoatlons 
of a minor nature.— A JT. 

12180. Werner, P. W., and Sundquist, K. J. On liydrodynamlc earthquake effects: 
Am. Geophys. Union Trans., v. 30, no. 5, pp. 636-658, 1040. 

This paper discusses the hydrodynamic efPect of horizontal earthquake action 
for the most common types of artificial hydraulic vessels with rigid walls. The 
mathematical theory is presented for the case of two- or tljree-dimen.siuiial flow 
assuming the earthquake to be manifest in harmonic vibrations either parallel or 
transverse to the direction of the generating axis. Tlie expres.sious for the 
displacement and the dynamic water pressure are obtained by finding solutions 
•of tHe general differential equation of a compressible fluid which satisfy the pre- 
scribed boundary conditions. The pressure <m the walls Is calculated and the 
results presented In diagrams for various ratios of the configuration dimensions 
and for particular compressibilitios. The conditions for resonance are discussed 
for the various cases. A grapliical procedure witli illustrations Is given for the 
Xwo-dUnotsional flow of an incompressible fluid. — J. Z. 
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12200. Goulomb, Jean. L'agltatton microflfiUniilaQe [MlcroselsmB] : AnimlM 

CMophys., tome 6» no. 2, pfk U&-116k UKSa 

Different phenomena are often meant l^y the term microselsms. A sensitiTe 
aelsmomet^ of short natural frequency installed near a city or industrial center 
records seismic waves of a period of a flractlon of a second, which almost disap- 
pear on holidays and during the night. Gusts of wind may produce mlcroseisms 
of a period of 15 or more seconds and of a very irregular shai)e. Surf on a rocky 
fjhore also produces microsoisnis, and the freezing of the ground around an ob- 
!=^ervat()ry at distances to 200 km, will cause irregular mlcroseisms of over one 
minute jx^riod. 

The most interesting microseisms are those of 4- to lO-second period usually 
noticeable during several days In succession and reaching their greatest intensity 
during winter montlis. These microseisms consist of progressive waves with a 
velocity from 1.9-2.7 kmysec. formed around harometric lows, whose position 
can be determined hy observations of tripartite stations. 

These mlcrosdsmlc waves are in the main Rayletgh waves, but very seldom 
appear in pure form because of reflections on tbo surface layers of the ground. 

The propagation of these microseismic waves over continents or over (H^eans is 
different. Certain investigators think these waves attain their maxima over 
contineutal shelves where a change of frequency is observed. — 8. T. V. 

12201. Hardtwig, Edwin. Die Bodennnruhe oder Mikroseismic [Ground unrest 
. or microseisms]: Forschungen u. Fortsch. Jahrg. 24, Heft 9-10, pp^ 
. Ud-U7, im 

A review of the various kinds of mlcroseisms and theories of their origin. — 
ft T, V. 

12202. Lynch. J. J. An investigation of two-second microseisms associated with 

cold fronts and a new method for tracking the cold front center; Am. 
Geophys. Union Trans., v. 31, no. 4, pp. 525-528, 1950. 

Studies of two-second micro.seisms at F»»rdham University are reveiwed (See 
also Geophys. Abstracts 11281, 11282). Evidence is pre.sented for a micniscismic 
source southwest of New York and of wave trains identiiiable l)etween two sta- 
tions 6 miles apart with a velocity of less than 1 mile a second. A method is 
l)elng worked out in whidi the microseisms are recorded on an oscilloscope and 
the phase difference between pairs of stations rea!d along the axis of the observed 
Lissajous ellipse.— If. (7. JB. 

BLECTJEtlCITY 

12208. Kebuladse, V. and Bulchnlkashvlli, A. V. Organization of the dally 
and short cycle variations of telluric currents at Dushetl [in Russian] : 
Akad. Nauk SSSR Isv., Ser. geog. 1 geofiz., v. 13, no. 5, pp. 440-454, 1940. ' 

Since 1947 continuous registration of telluric currents has been made. Twenty- 
one profiles about 1 Imi. long and 60 meters apart were recorded. Before con- 
tinuous observations of regional telluric currents were made, the chosen area 

was thoroughly explored for possible local magnetic anomalies, for the presence 
of disturbing currents from in<lustrial or other origins, and for the sources of 
geochemical generation of iwtentiai differences. Fom- hundred and ninety deter- 
minations of electrical resistivity were made at different points of the area and 
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1,000 measnremeiitt of the poCieiitlal aifE^rencci. No local aaomaltai oC magnedc 
or electrie propertlei were found. Oomparlson with the magnetosnins of the 

Dusheti Magnetic Observatory indicates n close correlation between the varia- 
tion of the latitudinal component of the telluric currents and the variation of 
the horizontal magnetic vector. Either of tlie phenomena can be represented by 
a sinusoidal curve with maxima near 2-3 hours and lU-17 bours and minima 
near 23-1 aud 8-9 hours, local time— Sf. 2*. V, 

# 

12204. Bchmits, H. P. Zur Interpretation von Brdstrommesenngen [Interpreta- 
tion of earth-current measnrements] : Zeitschr. Meteorol., Band. 2, Heft 
7-8, pp. 210 216, in-is. (Uevi«'wed by H. G. Macht, Jour. Geophys. Re- 
search, y. 54, no. 1, pp. 69-70, 1048.) 

A theoretical study at earth currents in the light of principles of electrody- 

namics and ohservations on underground cables shows that considerable addi- 
tional electric fields may be generated at crustal boundaries, esjiecially at shores, 
and also by external ix)tential fiel<ls. such as the daily fieoinagnetic variations. 
Both types of fields are examined matheiiiatically, ami it is found that the primary 
magnetically induced field is equal to, or even smaller than, the partial field due 
to electrostatic boundary elTects. Possible existence of such additional geoelectric 
fields makes It necessary to take them into account in measurements of earth 
currents. Althon^^ the ratio between the currents in the soil and in the cable 
used for measurements generally equals that of the corresponding condnctiTidei, 
this does not hold fto additional fields In Oie soil and in the cable when the 
conductivity of the soil varies along the length of the cables It is therefore pref- 
erable to make measnrements of earth currents in homogeneous soil an<l to use 
short cables. In heterojicnccnis ground, relative measurements of such currents 
over long cables are unreliable, and absolute determinations over long cables are 
useless. — M, C. 

12206. Poldini, B. mterprtotion tectonique des Tarlations dn champ tellurlqne 

[Tectonic meaning of the variations of the telluric field] : Schweizer. 
Vereinigung Pet.-Oeologen n. Ing., Bull., 17, no. 52, pp. 1-4, 1950. 

Telluric currents are defined as electric currents which can be observed 
q;»reading over the earth's surfiace with regular variations of direction and 

intensity. Produced by planetary influences, their pattens over a given region 
are Influenced by the geological -structure of the underground. 

Typical examples are given of local patterns such as those to be found over 
an ui)warping of a nonconductive underground stratum, over an intrusion of 
a nonconductive bed in a conductive series of marl, over a folding formed of 
diapyric salt, or over a calcareous bed topped by erosion and covered in later 
.transgression. More complicated patterns of telluric currents and their tectoule 
Interpretation are also discussed. — B, T, Y. 

RADIOACTIVITY 

12206. Kbrff, S. A. Ckmnters: Set Am., v. 188, no. 1, pp. 40-48, 1060. 

A semiteehnlcal account of the prlndiiles and uses of Oelger counters. — ^If . C. 

12207. KorfT, S. A. Proportional counters : Nucleonics, v. 6, no. 6, pp. 5-10, 36, 

1950. 

The operating characteristics of proportional counters are discussed and the 
conditions for optimum design determined. The amplification factors as functions 
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•Of «^S]ider ▼oltage and tlie fUliug gas mixture, dead-ttme comparison, and 
- properties of tlie Tacauni'tiibe amikUfier are diacnaaed. With an appropriate 
arrangement of diiEerent parts, the number at pnlaea per second that can be 
wonted is at least 10 times greater than obtainable with Geiger counters oper- 
ated in the conyentionai way.-^. T, V» 

12208. lioliier, R. H. A portable liigh-speed Geiger counter for geologic work 

In Georgia : Georgia tJeol. Survey Bull. 56. pp. 117-129, 1950. 

A inodiJifd Ueiger counter has been developed at Emory University to shorten 
the time retjuired for radioactivity measurements of io<:ks and solids. It consists 
of a large Geiger tube and head phones in the least expensive counting sets. 
Much better results can be obtained by substituting an electrically driven me- 
chanical recorder for the head phones, or using head phones and recorders. A 
8-minute observation is sufficient to obtain reliable data using the new instru- 
ment, where more than 7 hours at one station are required to attain the same 
reliability with standard equipment. Wiring diagrams and characteristic 
curves are given.— ^fif. T, F. 

12209. Jeffreys, Harold. On the radioactivity of potassium: Annales G4ophys., 

tome 6, no. 1, pp. 10-17, 1950. 

The rate of decay of K** to Ca*° has been fairly well determined as 
(0.51±:0.04)/10'' year, but there are inconsistencies in the rate of decay to A**. 
Ahrens' and Bvans' data for the aoeomulation of Ga in old micas Indicate 
>«=(1.91±0.16)/10* years. From Borst and Floyd's determination of A in 
KGl, a least possible value of 0.3dA0* years is determined. The amount of 
argon in the atmosphere may be consistent with the former value if the age 
of the earth is 2,100 million years and if all granites that have not been exposed 
retain all their argon. For greater ages, such as Holmes' estimate of 3,300 
million years, would have to l)e less than 1.4/10' years. Even the latter 
value would make general solidirtcation impossible mure than 1,4(K) million years 
ago unless K is more closely concentrated at the surface than uuually sup- 
posed. — M. O. R. 

12210. GuimarSes, DJalma. Ghronologie geologique fond^ sur la d^alnt^ation 

atomique des min^raux radioactifs [Geologic chronology based on the 
atomic disintegration of radioactive minerals] : 0^1. Soc France BulL* 
tome 19, nos. 7-fr-9, pp. 657-668, 1949. 

The method of age determination of rocks based on the relation of the lead 
content to the amonnt of uranium and thorium, is often used without taking 
into account that quite often the parent rock was not formed as one magmatic 
phase but is the result of a progressive granitization. Moreover, the geochem- 
ical mobility of uranium and solubility of its oxides in alkaline carbonated 
complexes can cause migration of uranium and other rare elements. The use 
of monasite as a key mineral in age determinations is suggested as giving most 
rdiable data.— ^. T. F. 

12211. White, W. C. and Yagoda, Herman. Abundance of N" in the nitrogen 

occluded in radioactive minerals ; Science, v. Ill, no. 2882, pp. 307-308. 
1950. 

The Isotopic ratio of N'* to N" in occluded gases In radioactive minerals, in- 
vestigated by means of the mass spectrometer, was found to be higher than in 

914353—50 5 
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samj^B of atmospheric air or in nitrogen Isolated from nitrogenous compounds. 

The percentage of N" abundance seems to bo. roughly proportional to the geo- 
logical age of the mineral. It is suggested that the nitrogen was present at the 
time of formation of the mineral and tliat the abundance was increased by 
the more rapid dlffusiou of iN". — M. C. R, 

12212. Holmes, Arthur. Iiead IsotopeB and tlie age of the earth: Natnie^ v. 

168, pi^ 4S8-456, 1949. 

Points raised by Jeffreys («ee Geophys. Abatraet 11575) are discussed. It 
Is indicated that some of Jeffireys* work is wrong in principle and other parts 
contain arithmetical errors. It is agreed, however, that further Isotopic an* 
alyses are needed to improve the precision of the flsares.— Jf. C7. B, 

12213. Szalay, A. and Csongor, Eve. Detenniuation of radioactive content of 

rocks by means of Geiger-MUller counters: Science, v. 109, no. 1821^ 
pp. 146-147, 1949. 

A direct approximating metliod for determination of the radioactive content 
of roclts with Geiger-Miiller counters was developed during a survey in the 
Velence Mountains [Velence Heg> ] of Hungary. Brass counters of the sdf- 
quenching type, filled with 160 mm. argon and 10 mm. alcohol vapor, used la 
connection with hattery ampUfiers, were placed either on the surface of the 
rock or in a shallow horehole. A 2 mm. lead shield was used to absorb the soft 
components of gamma radiation. Preliminary results showed that the rodE 
couiitiTicr rate was about six times higher in the bore and tWO to three tinuSS 
higher at the surface than the ('(tsmic radiati<m. 

Precise formulas are develoi)e<i for expressing tlie radioactivity in terms of 
thorium-gamma equivalents. For practical purposes, the following approximate 
formula, expressed in grams of uranium equivalents per grams of rock, may be 
used : 0^51.4X10-' //U>, o being the concentratioo of radieactlTe substances^ / 
the counting rate in minutes, and L.the length and D the diameter in centlmelers 
of the brass cathode of the counter tube. For messuiementa on the surface^ the 
counting rate must be multiplied by a correction factor of 2 to 2.2. If any 
Geiger-Miiller counter of commercial dimensions shielded by 2 mm. lead is 
placed against the rock wall, and the observed counting rate (minus cosmic 
radiatit»n) is x times the rate of cosmic radiation for the same counter, then 
the average uranium concentration is x times 25 g. U/ metric ton of roclL^ 
M. C. R. 

12214. Tiratsoo, B. N. The radioactivity of sediments, pts. 1-4: Petroleum, v. 

12, no. 3, pp. 61-66; no. 6, ppb 117-122; no. 7, ppi 166-169; no. 12, pp. 
313-315, 1949. 

Various laboratory methods for determining the radlowstlTity of rocks are 

described, including the ionization duaoBiiet techniques in whldi the radon or 
thoron content of a rock sample is measured by releasing its gases by fusion, 
solution, or boiling, and passing them into the chamber for discharge In an 
elect ro-scope, and the determination of potassium content in rocks and liquids 
by measuring beta radiation. Absorption coefficients for gamma rays in rock 
can be calculated from measurements made with Geiger-Miiller counters of the 
radiation passing from a known source through progressively increased tiiidt 
nesses of rode samplies until no fui;ther change in count Is- observed. Ckiefflcients 
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for sandstone, filiated marl, aAd Umestone aie 0i84, 0^, 0.11, and 0.21 for en^glea 
of about 1.50 UL o. v.— Jf. 0, JR. 

12215. Tiratsoo, E. N. Radioactivity survey in southwest France: Am, Assoc. 
Petroleum Geologists BulL, v. 34, no. 4, pp. 742-754, 1950. 

An investigation by measurements of gamma radiation by sensitive portable 
Geiger-Miiller counters in a part of tlie Aquitaine sedimentary basin of south- 
west France in the summer of 1947 is described. In the coastal area between 
Biarritz and Saint-Jean-de-Lnz, a plug of gypsiferous Keuper shale is exposed 
between two limestones. It has been suggested that this plug underlies the 
eoust tor more than a mile and that two fingers from It reach tiie amfiioe at 
the Bochera de Peyveblanqne and Ghatllac. The obJectiTea of the aorrey were 
to test whether the two ontcrops conld he prored or disprored to haye a common 
origin, whether either or hoth showed an Increase of radloaetlyity at flie aorfftce 
which wonld aenre to difrerentlate them from the snrroimding strata, and 
whether any trace could be found of the main body of the plug. Traverses 
were made from Cap Martin to Gu^thjiry and over the supposed area of the 
plug, A series of stations was occupied along each line of traverse; ten minute 
counts were taken at each point, the apparatus l>eing held three feet above 
ground. Corrections for background effect of cosmic rays were made by estab- 
llalilng the mean haalc Talne of the background for eadi day. No evidence 
was fonnd that the "oi^te^ ontcropping at the Rochera de Pejreblanqne la the 
aame age as the ping. The Kenper ping showed remailuibly high radioactivity, 
leaching a peak near its geographic center. Snbaeqaent laboratory testa Indi- 
cated that most of the activity was concentrated in gray marL No evidence 
was found of any underlying mass along the coast, but this was expected i£ the 
mass was buried at any depth. — M, C, R, 

• * 

12210. H4e, Arlette, Jarovoy, Hachel, and Klelber, Joseph. Study by the photo- 
graphic method of active deposits of various radioactive anhstanoes: 
Acad. Sd. Paris. Oomptes Rendns, tome 230, no. 1, pp. 1520-1522, 1060. 

Colorado camotlte. Tonkin antnnite, and Oeylon thorianlte samples, elec- 
trically d^slted on metal discs, were placed in contact with Ilford plates for 
periods of 4 honra to 4 days. From a statistical study of the lengths of the alpha 
tracks- in the plates after the varlons times of exposnre, the radioactive elements 
were identified.— if. C. R, 

HEAT 

12217. Birch, Frands. Flow of heat In the Front Range, CSolorado : Geol. Soc 
America BaH, 01, na 0, w. 507-034, 1050. 

Seventy ohaervatlona of temperatures from the Alva B. Adama Tunnel under 
Rocky Mountain National Park were reduced to find the flow of heat Gorreo- 
tlons hare been applied for the topography on several dUterent hypotheses re- 
garding physiographic history. The corrected vertical gradient lies between 
24* C./km. and 20* C./km., with an uncertainty of about 1* C.Am, resulting from 
lack of reliable data on surface temperature, Lalioratory measurements of 123 
samples indicate a mean value of conductivity of O.OOS cal./cm. sec. deg. Varia- 
tions with rock type and position along the tunnel were found to be insignificant. 
Heat flow is computed as l)etween l.G and 1.9X10 ' cal./cm.' sec. with a "best 
▼alne^' of IJlXiff* cal./cm.' sec. differing significantly from normal sea-level 
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crust TBluefl of about LIXICT* caL/cm.' sec The dUEercnee may be accounted 

for in terms of mountniii roots with mean radioactivity of the same order as 
that of grrnnltos or iiiterintKiiafe rocks. (For abstract publisbed in advance, tee 
Geopbys. Abstract 11332.)— if. C. B, 

12218. TTbite, D. B. and Brannodc, W. W. The sources of beat and water sup- 

ply of tbermal springs, with particular reterenoe to Steamboat Springs, 
Nevada : Am. Geophys. Union Trans., y. 31, no. 4, pp. 566-674» 1050. 

The origin of a spring system may be indicated by temperature relatloos, 
mineral content of the thermal water, composition of associated gases, variations 
in spring discharges and water levels, isotople compositloii of sprtng and meteoric 
waters, and regional and local geology. In particular the ace and extent of vol- 
canic roclcs. Evaluation of these factors with respect to Steamboat Springs 
Indicates a volcanic origin. Measurements in thermal wells show very high 
temperatures at shallow depths, and computations indicate a j^radiont of 1° C. 
per 0.3;^ to 0.82 meters of depth, at h^ast 40 times the normal increase. Oases 
evolved from the springs and tlie mineral content of the water suggest a volcanic 
origin. A structural and temporal connection with volcanism is Buggested by 
the occurrence of tlie springs on the line of possible structural weakness connect- 
ing several rhyollte domes. A three-dimensional picture of the Steamboat 
Springs system indicates meteoric water migrates downward and toward the 
core of the system, with stratigraphic and structural control, where it mixes 
with rising volcanic wat(^r. This migration is caused hy differences in density 
related to temi;)erature. Artesian conditions are not essential. — M. C, R, 

12219. Nathan, Hans. Geologische Brgebnisse der Erdolbohrungen im Bayer- 

ischen Innviertel [Geological findings from exploratory drilling for 
oil in the Bavarian Innviertell : Qeologlca Bavarica, no. 1, 68 pp., 1949. 

This is the first Issue of the report on the geophysical, geocfaemical, mlnerakiff- 
ical, and peleontological studies made In connection with drilling in the Imivier- 
tel. Temperature measurements made at different depths Indicate the reciprocal 

geothermal gradient down to a depth of 150 meters varies from 15.7 to 21.1 meters ; 
to a deptli of 1,140 meters, 25.2 meters; and to a d^th of 1,405 meters, 27.3 
meters.^. T, F. 

VOLCANOLOQY 

12220. Bruet, E. La SoufH^re de la Guadeloupe. Contribution a I'dtude des 

Edifices volcaniques pel^ns [La Roufri^re of Guadelouix\ Contribution 
to tlie study of iK'loau volcanic structures] : Annales G^ikhys., tome ^ 
no. 1, pp. 51-G4, 1950. 

Examination of La Soufridre casts doubt on the existence of domes In peleon 
structures. Erosion of deeply rooted spines has resulted In oones with Slope 
angles of 37** at Pel^ and 41** at La Soufri^re.— if. (7. B, 

TBC9T01IOPHYSICS 

12221. Bucher, W. H. The crust of the earth : Sci. Am., v. 182, no. 6, pp. 32-41, 

1950. 

A review of the structure of the crust of the earth and of changing ideas con* 
cerning it in recent years.— if. C B, 
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12222. Bncher, W. H. Meg(ite<'tonics and Keophyaics: Am. Geopbys. Vnion 

Trans., v. 31, no. 4, pp. 405-507. 195a 

Tbis ifl tiie presidential addreea daUvered at the thirty-flrst animal meeting 

of tbe Union. The growth of geologic thinking from the man^ng of local 
geology to the nature of the visible part of the earth's crust as a whole is 
reviewed. Three basic concepts are outlined: geosynclines as loci of orogenic 
deformation ; ultramafic rocks as initial products of oroKcny; and niotaniorphism 
and granite as products of mature orogeny. It is suggested that tbe original 
crust of tbe earth was alkaline basalt and that tbe light sialic continents are 
tbe product of orogeny. Orogenic belts come into being by local failure of the 
crust, and the growth of continents takes place by addition at the margins. — 

12223. Matschinski, Mathias. La formation des continents et dos forros g/o- 

dynamiques [Formation of continents and geodynamic forces] : Acad. 
Sci. I»aris Comptes Rendus, tome 230, no. 21, pp. 1882-1884, 1950. 

Cooling of the earth produced a crust over its surface. This physico-ohoniical 
transformation of the initially fluid substance was accompanied by certain 
secondary reheating of .small absolute intensity, but importanl as a local tectonic 
factor. Forces produced by reheating were sufficient for rupturing the crust 
Into several pieoes, the future contbuental blo<to. The spreading of the produced 
cracks was lirobably very slow and continued up to the time of the development 
of living matter. The continents did not drift apart, as in Wegener*s theory* 
but simply contracted without changing the position of their centroids. Com- 
putations of the forces produced by thermodynamic processes are presented to 
show that these forces are sufficient for producing the rupture of tbe crust. — 
«. T. F. 

1222i. Tening Melness, F. A. Earth's crust deformations in geosyncUnes : K. 
Kederland Akad. Wetensch. Proc., ▼. 53, no. 1, pp. 21-4il^, 1950. 

• The belts of strong negative gravity anomalies in tbe Indonesian, Caribbean, 
and Japanese regions have led to tbe hypothesis that in these areas the earth s 
crust has in. recent geological periods buckled downwards, forming a larga 
bulge of crustal matter at the lower boundary of the crust This crustal Iralge, 
being of lower density, has caused the deficiency of mass revealed by tlie 
anomalies. Tbe problem of how and to what extent this deformatioa had a 
plastic or elastic character is analyzed. By assuming a plastic deformation 
throughout the whole process, a satisfactory explanation can be given of the 
downbulging of the crust. At the .same time, this assumption explains the 
intricate pattern of the l)elts in Indonesia and probably in other orogenic areas. 
Tbe paper contains extensive calculations, based oii the theory of elasticity, 
referring to possible budding of a rigid crust of a thickness of 30 kilometers.— 
8, T, r. 

12225. Wilson, J. Tuzo. Some major structures of the Canadian Shield : Cana- 
dian Min. Met. Bull., v. 42, pp. 54^-554, 1&49. 

The Canadian Shield is divided into provinces that are believed to represent 
foniier mountain belts. Special emphasis is placed on radioactive' age deter- 
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uiinations. the relations of the Archean to the Proterosoic rocks, and the structare 
of the Greuvilie province. — M, C. R. 

12228. King, P. B. Tectonic framework of aoQtheaateni United States: Am. 
Aeaoc. Petrolenm Qeologiats BQU., 84, no. 4, iipw 686-071, 1960l 

The tectonics of the southeastern states are dominated by the mountain system 
to which belong the stmctares of the Appalachian Highlands and Ouachita 
Mountains and other areas west of the Mississippi mbayment, as well as 
structures concealed by post-orogenic coastal plain sediments of the Mesosoie 

and Cenozoic. 

The Appalachian Highlands are divisible from northwest to southeast into 
five provinces which persist for jrreat distances alontr the strike. On the north- 
west flank of the system the gently deformed rumberland and Alleghany i)lateans 
constitute a foreland area. The Valley and Hidge province, consisting of sharply 
folded and faulted Paleozoic sediments is still marginal to aones farther south- 
east The Blue BIdge province is composed of metamorphosed and strongly 
folded older Paleoaoic and pre<<3ambrian rocks. The system's central axis is 
believed to occur in the adjacent metamoriihic and plutonic sone which consists 
of gneisses and other thoroughly metamorphosed rocks Invaded by granite 
plutons. A double row of ultramafic instrusive rocks in this zone and an observed 
southeast assymmetry of the structures on tlie southeast are cited as evidence. 
This concept is also supported by the less metamorphosed rocks of the last zone, 
and by the little folded and unmetamorphosed rocks beneath the Mesozoic of 
Florida wliich constitute southeast foreland of the system. The bulk of the 
Appalachian deflonnatioii may have preceded the Permian, contrary to tiie 
widely held concept of the Appalachian revolution. Thick wedges of clastie' 
sediments are evidence for orogeny commencing in the Middle Ordovidan. 

The relations between the Appalachian and Ouachita systems are obscured 
by the intervening coastal plain sediments. Deep drilling in Mississippi and 
Alabama revealed subsurface extensions of the .systems but leaves the nature 
of their junction uncertain. It is tentatively suggested that the Ouachita 
system is a westward extension of an interior belt of the Appalachian system 
which has been thrust northward to a moderate extent over the westward 
extension of the Valley and Ridge province, which may reappear as the Wichita 
and Arbuckle systems In Oklahoma.— K. 

12227. Bodgers, John. Mechanics of Appalachian folding as lUusjtrated by 
Sequatchie Anticline, Tennessee and Alabama: Am. Assoc. Petroleum 
Geologists Bull., v. d4, Ko. 4, pp. t>72-681, 1850. 

There Is controversy as to whether the folds of the Appalachian Valley and 
Ridge province reach to the crystalline basement and are controlled by it, or 
whether they are independent of the basement, all deformation taking place 
within the overlying sediments. The Sequatchie anticline of Tennessee and 
Alabama is isolated from the Valley and Ridge folds to the southeast by a strip 
of horizontal plateau and, according to proponents of the first theory, must 
have been formed by upthrust from a competent basement The other interpre- 
tation requires transverse faults at each end analogous to the Pine Mountahi 
overthrust to the northeast. These faults exist, although their significance 
is not recognized. Transverse movement seems to have occurred along weak 
layers sudb as the Conasauga shale and buckled the overlying carbonate rocks 
to form the present anticline and at least two windows, comparable with the 
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oil-bearing windows ot Lee Oonnty, Va., where the thrust plane reaches the 
Biirfiace.~JS. JT. 

12228. Weaver, Paul. Variations in history of continental shelves: Am. Assoc. 
Petroleum Geologists Bull., v. 34, no. 3, pp. 3ol-3G0, 1950. 

A locus of tectonic movement is postulated at the outer edge of the continental 
shelf, rather than at a hinge line alonj; the shore accompanied by extensive 
sedimentation on the shelf. The continental shelf and adjacent land seem 
to be a structural unit, dilTerinfr only in their respective eroslonal agencies. The 
shelf is narrow where the coast rises steeply, and is correspondingly broad 
where there U a wide ooaatal plain, as illustrated by the Gulf of Ifezloo. There 
Is a lack of stratlgrapliic evidence tn the Onlf Coastal Plain tot a wedge of 
yonnger sediments offlBhore. The continental slopes at the enter edge of the 
shelf axe either steep^ simple inclines striking lineally for great distances, or 
gentle, and compound inclines with less pronounced lineal character but much 
local relief. Both types of slope are believed to be the structural expression 
of downfaulting of the Gulf of Mexico with resix^ct to the outer edge of the 
continental shelf, ^'he material displaced by such a movement might have 
found outlet as the abundant extrusives in Mexico. — E. K. 

'tSaSd. Emeiy, K. O. A suggested origin of continental slopes and of submarine 
canyons : Qeol. Mag., t. 87, no. 2, pp. 1Q2-I0i, 1950. 

The temporary upbulging of the continental margins above sea level may be 
produced by thrusting along a shear plane at the margin, as suggested by the 
presence of seismie activity and negative gravity anomalies. Broken might 
then incise canyons or, if long continued, even produce peneplanation before 
isostatic readjustment of the margins, probably by downwarping, brought about 
their present submergence. The Atlantic canyons were probably formed earlier 
than those of the Pacific— -£7. K, 

12290. Zen'kovidi, V. P., and Tladimirov, A. T. Beeent sinking of the coast ot 
western Kamchatka [tn Russian] : Akad. Nauk 8SSB DokUdy, t. 72, 
no. 4^ pp. 76S--7H I960. 

The sinking of the coast of the southern tip of Kamchatka Peninsula, deter- 
mlned by a leeent geodetic survey, vras conilrmed by exploratory drilling at 
several pkuses which penetrated peat deposits at a d^th of over 2D meters 
below the ocean level and typical continental gravel conglomerates at depths of 
17 to 60 meters.— fi". T, V. 

12231. Hughes, D. S., and Jones, H. J. Variation of elastic moduli of igneous 
rocks with pressure and temperature : Qeol. Soc. America Bull., v. 61, 
no. 8, pp. Ma-866k 1900. 

Direct measurements of the dOatational and rotational elastic wave velocities 
In igneous rocks were made using recently developed pulse methods. Sharps 
elastic pulses were excited in WKkB by D. O. pulses, impressed on 5.0 me. 
x-cut piesoelectric ftuarts crystals. The amplified output of similar detector 
crystals was phototraphed iQr uitng oscilloscopes. Two principal arrivals of 
energy were precis^ timed, and from the travel times the dilatational and 
elastic velocities were computed, with an accuracy greater than 1 percent. 
Assuming homogeneous, isotropic media, elastic constants were then computed 
from the velocity data. The sample assembly was placed in a pressure cell, 



Digitized by Google 



176 GfiOPHTSICAL ABSTBACrS 142, JinLY--S£PT£MB£R 1950 



siirroundeil by an oil ])ath; thus ineasiirements at hifih pressures and tenijiera- 
tures could readily be made. Measurements were made in the pressure range 
1-1,100 kgycm.' aQd the temperature range 30-160" C. Samples of granite, qtiarts 
moDionlte, diorlte, andestte, and norite were studied both while enclosed in 
impervious copper jadcets and wfaUe exposed to the fluid pressnre medium. The 
endoBsd samples had relatively great increases of Tdoeity witii pressure at the 
low pressures, presumably because of closing of initial pore space; the rate 
of Increase became small and essentially linear at higher confining pressures. 
Open samples had small, linear rates of increase of velocity over the entire 
pressure range. Pressure increase was accompanied by increase of wave veloci- 
ties and elastic constants in all cases. Increase of temperature was accompanied 
by decrease in velocities and moduli. Changes of Poisson's ratio witii pressure 
and temperature were small and erratic. 

The reasonably good agreement of the present work at effective freqaencies 
of 2-6 megacycles with earlier measurements at low frequencies suggests tiuit 
feat rocks the effect of frequency upon, velocity is negUgiUe, althon^ the data 
are, as yet, inconclusive-^. A. B. 

12232. Hughes, D. S., Blankenship, E. B.. and Mims, R. L. Variation of elastic 

moduli and wave velocity with pressure and temperature in plastics: 
Jour. Applied Physics, v. 21, no. 4, pp. 294-297, 1990. 

The variations in velocity of dilatational waves at pressures up to 15,000 
lb/in.* and temperatures from 30° to 90° C. liave been measured for samples 
of polystyrene, Lucite, and polyethylene. The velocity of rotational waves 
was also measured for polystyrene and liudte. In polyethylene no trace of a 
rotational wave could be identified. The computed Mastic moduli and Poisson'i 
ratio are listed in tables. 

This study is very closely related to that of Oeophys. Abstract 12281 In whUdi 
the method of measurement is discussed.— R, B, 

12233. Seigel, H. O. A theory of fracture of materials and its application to 

geology : Am. Geophys. Union Trans.* t. SI, no. 4, pp. 611-619, 1950. 

A generalized extension of Mohr's theory of fracture of materials is developed 
which encompasses tension as well as shear failure of isotropic media and 
anisotropic media having a single plane of weakness. The probability of frac- 
ture occurring across a given surface element is assumed to be a general function 
of the limiting normal and tangential strosscs across that element in an isotropic 
medium and, in addition, of the attitude of that element with respect to the 
plane of weakness in an anistropic medium. 

The probable fracture at a i)oint in an isotropic medium Is predicted to take 
place across a pair of conjugate surface elements equally inclined to the direc- 
tion of the maximum pressure at an angle which is a function of the limiting 
stress as well as constants of the medium. In anisotropic media failute is 
predicted generally across a single surface element. Applied to geology the 
tlieory accounts for low angle thrust faults^ normal faults, tear faults, tension 
cracks, conjugate fractures, and multiplicity of parallel shears in isotroplt 
rode masses. It also piedlcts that, with increase in depth, flractures die out, 
low angle thrusts tend to steepen to 46*, and conjtigate faults tend to become 
orthogonal. In isotropic rock masses, the theory predicts one parallel, rather 
than two conjugate parallel sets of fractures, recurrent failure along old faults 
under diflerent stress distributions, and of particular interest to geologistia^ 
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tlie lateral di^plftcement ot % new fault or shear lone by tbe plane of w e a kne ss 
preriousiy eetaUlsbed Iqr an old fault or shear zona—/. R. B. 

INTEBNAL CONSTIO^UTION 

12234. Bethune, P. de. L'interienr de la terre [The interior of the earth] : Bev. 

Questions Sdentiflqnest ^ 38^-413, July 1950. 

A review of jiresent knowledge of tbe internal structure of the earth.— £f. T. V, 

12235. Hardtwig, Erwin. ITypothesen fiber den Aiifbau des Brdlnnern [Hypo- 

theses on the internal eonstitution of the earth] ; Forschungeu u. Fort- 
schr., Jahrg. 26, Heft 9-10, pp. 123-128, 1950. 

Possible causes of discontinuities in the earth, the origin of the terrestrial mag- 
netism, and the physicochemical composition of tlie earth's core are discussed. 
The discontinuities are explained not by cliemical ditTerences of the composition, 
but by transition from molecular to metallic i)hase at a certain critical pressure. 
Such changes can be produced artificially on such sul^tances as gray and white 
tin, yellow and metallic arsenic. Th^ take {dace in the depths of the earth and 
produce sharp changes in the physical properties of substances involred. A 
check by astronomical methods of Ramsey's theoretical results ai^Ued to the 
planet Mars indicated good agreement — 8. T, V, 

EXPLORATION GEOPHYSICS 
OBKE&A& 

12236. Eckhardt, E. A. Geophysical activity in 1949 : Geophysics, v. 15, no. 3, pp. 

400-408, IdSO. 

This is the report of the Committee on Geophysical Activity of the Society of 
Exploration Geophysicists. Although a strong downward trend in activity oc- 
curred during most of the year, on a world-wide basis geophysical activity in the 
petroleum industry was on a level with» if not slightly above, 1948. World-wide 
expenditures by the mining industry for geophysical work were about 38 percent 
greater in 1949 than in 1948. Expenditures for research and development were 
almost 41 percent greater in 1940 than in 194&— If. C. 

12237. The Geophysical Directory, 5th edition, V.m. 196 pp., Houston, Tex., 1950. 

This Directory is a comprehensive listing of all companies, organizations, and 
individuals directly connected with, or engaged in, geophysical exploration for 
petroleum. Contractors doing geophysical exploration by gravitational, seismic, 
magnetic, radioactivity, and electrical metlioUs, experts in soil analyses, photog- 
raphy from the air, drilling contractors, cartographers, and surveyors are listed 
as well as oil companies and individuals who used geophysical services during 
the years 194(HS0. Foreign companies are included.— £r. T, F. 

12238. Jones, W. R., and Williams, David. Minerals and mineral deposits: 248 

pp., liondon, Oxford Univ. Press, 1948. 

A chapter on the search for mineral deposits In this book on the systematic 
description and methods of identification of minerals is devoted chiefly to tlie 
geophysical methods of exploration. Magnetic, gravitational, electrical, and 
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radioactivity methods are briefly discussed. The point is made that to interpret 
the results elTectively, it is often essential tbat tlie geologist and geoi^sidst 
work in close cooperation.— iST. T, V, 

12288. HyoroaleT, Bl Qalwiirfoee ezploratioii and sampling of soils foe cM 
engineering parposes, 621 pp., Vidnbuig, U. B. Waterways Biperiment 
Sta.,lM9. 

This is a report on a research project of the American Sodetjr ct Oivll Engi- 
neers, sponsored by the JBnglneering IHrandatlon, Harravd UnlTersltar, and the 
U. S. Waterways Bkperlnent Station. It is intended to give the practicing en- 
gineer an authoritative reference work on subsnrface exploration and sampling 

of soil and roclc. Electrical and seismic methods of subsurface exploration are 
doscribed. Also describod is tlip "continuous-vibration method" which makes use 
of vibrations spreading througli the txrouiid i)ro(luefMl by sjiocial vibrators capa- 
ble of producing impulses of varying frequency and intensity. Most of tlie 
report covers sampling methods, imduding sampling in search for oil and minerals. 
An eztenslTe bibllograiAy Is !ntilnded.-HGr. 7. F. 

12240. Brcyer, Friedrich. Dor Salzstock von Etzel [The salt dome of Btael] ; 

Erddl u. Kohle, 3rd Jahrg., Heft 7, w>. 15a-162, l»5a 

The history of geophysical and geological exploration, begun in 1931, of this 

region of Germany is summarized. The first geophysical surveys wore made 
with torsion balance and several resulted in the discovery of gravitational maxima 
and minima. Lator surveys were by the seismic-refraction method supple- 
mented by exploratory drilling and with electrical well logging. Simultane- 
ously detailed geological inyestlgatlons were carried on. The results are ^own 
as geological maps and profiles. — 8. T, V. 

12241. Bamachandra Rao, M. B. Geophysical prospecting methods: Indian 

Jour. Meteorology and Qeopbysics, v. 1, no. 2, pp. 83-104, 1950. 

The development of geophycAcal prospecting and fundamental principlea of 
dlfterent geophysical methods are outlined. Geophysical prospecting in India 

since its beginning in 1023 is reviewed and the worlc of the Geophysical Section 
of the Indian Geological Survey is described. At present the Section is woricing 
on problems of mineral and petroleum exploration and on geophysical investi- 
gations connected with hydraulic engineering and water supplies. — 8. T. V. 

12242. Wadia, D. N. The aid of geophysics in mineral exploration iUi India: 

Indian Jonr. Meteorology and Geophysics, 1, no. 1, pp^ 16->16, 1960. 

Because more than 760,000 square miles in India are covered by thicic alluvial 
silts of the Indus-Ganges riyer system or by ancient lava flows, the absence of 
bntemps of ores makes the orthodox methods of prospecting inapplicable. Mod- 
ern geophysical techniques, in spite Of natural limitations, are thus very Impor- 
tant .in India.— T. F. 

12243. Rodriguez Aguiiar, Manuel. Los problemas de la ezploracito en MSiico 

[Exploration problems In Mexico! : Asodaeldn Mexkana Geologos 
Petroleros BoL, v. 2, no. 4, pp. 231-24A, 1950. 

A review by the president of the association of the problems and difficulties 
facing the geologist, the geophysidst, and the engineer in petroleum exploration 
In Mexico.-^. T, V, 
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OBAVTHBTBIC ICETHODS 

12244. Ouato Espinosa, R<»berto. Estiulios geoflsitas en la cuenca <le Veracruz 

Geoiihysical in\ estiiratioiis in the Veracruz region]: AsociaciOn Mexl- 
cana Geologos I'etroleros Bol., v. 2, no. 4, pp. 291-297, 1950. 

Petroleos Mexicanos made a general reconnaissance survey of Veracruz along 
the shore of the Gulf of Mexico between 18° and 21° north latitude, mostly by 
the gravimetric method. A small area around Igiiacio de lu Lluve was surveyed 
by the seismic method also. A Mott-Smith graTimeter witb the thermostatic 
control and a torsion balance were used in the gravity sunrey. The total 
imniber of stations occupied is not given. The results of the surveys are pre- 
sented on five maps showing isogams, gravimetric anomalies, and seismic 
profiles.— iSr. T, F. 

12245. CIoss, Hans. Zum Schwerebild der Salzsrrukturen Nordwestdeutschlands 

[On the gravity pattern over the salt domes of northwestern Germany] : 
ErdJSl u. Tektonik In Nordwestdentschland, pp. 293-299, 1049. 

Up to 1945 some 150,000 gravity deterniinatiuiis with t(trsioii balanct* and 
gravimeter were made in an area of lOU.OtX) sq. km. in northwest Germany. 
Certain findings of the torsion balance measurements regarding salt domes are 
presented. Four types of salt domes were found among the 170 domes so far 
discovered. Eighty percent of these have relatively simple gravity curves with 
pronounced minima over the center of the dome, 9 percent have maxima over 
the core of the dome, the remaining 11 percent show' gravitational minima, 
hut with a more complicated curve. Eijjht typical gradient curves and seismic 
reflection profiles obtained in these explorations are reproduced and the struc- 
ture of the corrcsijondiiig domes analyzed. A map of the region shows locations 
of salt domes of the four types. — <S. T. F. 

12246. de Sitter, L. U., Editor. Eindverslag van het geophysische onderaoA in 

ZO-Nedcrtand [Geophysical survey of the southeast Netherlands] [In 
Dutch with condensed English translation] : Mededeollngwi van de 
Geologiscbe Sticbtung, Ser. G, v. 1, pt 3» no. 1, 372 pp., 1949. 

Gravity and magnetic surveys of southeastern Netherlands were made during 

the war by the Department of Geology of the University of Leyden to investigate 
structural cfniditions in TJnilnirjr and eastern and central Noonlbrabant as a 
base lor further exploration fur coal, and to trace the large faults of south- 
eastern Linibur;; with as nnicli detail as possible. An isogam map of the area 
was constructed from observations at 3,G34 torsion balance and 214 gravimeter 
Stations. A flat minimum trends northwestward with a rather sharj) rise on 
both sides. The magnetic survey was made with a vertical variometer, with 
SS3 stations occupied. No obvious connection between the variations of vertical 
intensity and major structural features was found. The geology of the surveyed 
area Is described in some detail. Contributors to this leport Indude^ besideB 
de Sitter, F. Winkelaar, W. J. Tan Bid, Q. Zijlstra, and A. Ifaaakant— Jf. C. R. 

12247. Weng, W. P. The application of gravity exploration in Taiwan : Chinese 

G^ophys. Soe. Jour., v. 1, no. 2, pp. 215-220, IJMi). 

Although the geological stnicture of Tniwnn is favorable for oil and gas 
pools, before the war, more than 2»K) wells had hwn drilled on the island with 
only moderate success. An extended gravitational survey with more than 
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7,000 statioiis ocenpied was made In the western idain of Taiwan in 1946 In 

search of oil. Several promising locations were discovered. 

In the Ohin-Shui [Kiimui] gas field, where imiK)rtant gas sand deposits 
had been discovered at a deiith of GOO-700 meters, Bouguer anomalies of as much 
as 5 mgal. were found. Most of the producing wells lie closely to the g^ravity 
maximum. The gravitational data indicate a structural high at a greater depth 
than the known deposit of gas sand. 

In tbe Ohn-Tong [Chikuto] gas field, the map of gravity anomalies suggests the 
structure Is a symmetrical antldlne with the axis strlklDg east-northeast and 
with two culminations separated by a saddle. 

A third Important anticline Is the Tang-Shio [TsQsho] anticline near the 
coast, partly covered by the alluvial deposits. A map of Bouguer anomalies of 
this region is also given. On the basis of gravitational data two culminatltxis 
on the anticline proper can be expected.— £f. T. F. 

XAONETIO MEVUOBB 

12248. de Andrndo. Adalberto, Martins da Silva, Joao, Dos Reis Arrude, Carlos, 

and (la Silva (Janierio. .Tosc'. Minas de ferro de Montemor-o-Novo 
[Iron mines of Montemor-o-Novo] : Portugal Servico de fomento mineiro 
Relatoria, no. 15, 125 pp., 1949. 

Magnetic surveys were made l)y the Aktiebolouet Elektrisk Malmletiiing of 
Stockholm in connection witli tlie exploitation of the iron ores south of Montem6r- 
o-Novo. In general a good agreement was found between the results of the 
survey and the subsequent drilling. The total amount of deposlta diaeovered 
to date is about 150,000 tons. — 8» T. Y, 

12249. de Andrade, Adalberto. Hreve noticia sobre a aplicacao do processo 

magnetico de prosp<xxao en algums dos jazigos de magnetite do Alentejo 
[Short notes on the use of the magnetic method in prospecting for 
magnetite ores in Alentejo] : Portugal Servico de fomento mineiro^ 
Estudos, notas, e trabalhas, v. 5, no. 1-2, pp. 1-22, 1949. 

This is a report on magnetic surveys in different parts of Alto Alentejo in 
searcli for magnetite ores, especially the exploration of the Montem6r-o-Novo 
and Alvito deposits. The first survey was partly reported in the preceding 
abstract A total of 9490. stations In an area of 10.78 sq. km. were occupied 
dnrlng these surveys. The results are presented in tlie form of fifteen magnetic 
profiles, two maps of magnetic Isoanomalles, and numerous cross sections. — 
8, r. v. 

12250. Modriniak, N. Geopliysical investigation of Rotorua : New Zealand Jour. 

Sci. Technology, v. 30, no. 1, pp. 1-19, 1948 (1949). 

The magnetic properties of an area of approximately 1(5 sq. mi. northeast of 
the lake, Roto Rua, were investigated and the data analyzed for information of 
geological structures controlling the Roto Rua. depression. The general trend 
of isoanomaly lines is believed to be the expression of an extensive sheet of 
northerly strike and westerly dip» probably mrodneed by siniking of part of the 
ignlmbrite sheet Roto Rua occupies a drowned downwarp. The existence of 
a fkult between Whakarewarewa and Ohinemutu [Roto Rua] is Inferred and 
tbt^ exteuaion of tbe alnuoua Horohoro UxHt northward suggested. Experimental 
resistivity and cgpontaneous polarization measurements indicated valuable results 
mi ght be obtained from more extensive observations. — M, C, R, 
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12251. Schonstedt, E. O. and Irons, H. R. Airbornt' niaguetometer for measur- 
ing the earth's magoetic vector: Science, v. 110, no. 2858, pp. 377-378, 
1049. 

An airborne instrument that continuously records geomagnetic information 
from whicli all magnetic components may be determined has been developed by 
the Nayal Ordnance Laboratory. The Instrument measures the intensity and 
direction of total magnetic field vector with respect to a set of coordinate axes 
stabilised with req^t to the surface of the earth. At present operation of 
the magnet oiiH>ter iS' limited to areas of dip angles greater than about 50", but 
additional developments now in progress may extend the range of operation. — 

Mm Cm Rm 

12292. Hurley, P. M., and Thomiison, J. B. Airborne magnetometer and geo* 
logical reconnaissance survey in northwestern Maine: GeoL Boc. 
America BulL, v. 81, no. 8, pp. 885-842, 1960. 

An aeromagnetic survey of about 2,000 square miles in northwestern Maine 
was made to guide and assist reconnaissance geologic mapping of asbestos-bear- 
ing ultranmfic rocks. Diagnostic magnetic patterns were found to be associated 
with the four principal geologic units: broad low gradient faatures over the 
Moose River sandstone, slate, and quartzits of middle Devonian age; linear 
anomalies over the slate*?, pyroolastics, flows, and ultramafic iiitrusives of 
Silurian and Devonian age ; "bird's eyo ninpl*'" over granites of late Devonian 
and pre-Silurian age; and "intricate and continuing convolutions" over areas 
of "older"' gneiss. The report describes the geologic formations, in particular 
tlie Moose River, and is accompanied by a geologic map with fossil localities and 
superimposed magnetic total-intensity contours.— J. B. B. 

12268. U. S. Geological Survey. Total intensity aeromagnetic maps of Indiana: 
Geophysical Investigations Maps QF2(>-GP34, Scale 1 lnch=l mile, con- 
tour interval=10 gammas, 1950. 

A continuation of the series first listed in Abstract 11816. Maps of Adams, 
Allen, Carroll, I)e Kalb, Howard. Huntington. Kosciusko, Lagrange. Miami. N<»ble, 
Porter, Steuben, Wabash, Wells, and Whitley Counties, an area of (>,0(K) s(iuare 
miles in northern Indiana, have been prepared by W. J. Dempsey, J. R. Henderson, 
and R. T. Duffner.— Jf . O. R. 

m 

12254. U. S. Geological Survey. T«>tal intensity aerranagnetic maps of Missouri. 

Geophysical Investigations Maps GP18 and 0P14. Scale 2 inches— 1 mile, 
contour interval^so gammas, 19G0. 

A continuation of the series first listed in Geophys. Abstract 11818. Maps of 
PMiosi and Bonne Terre quadrangles, an area of 500 square miles in the south- 
east Missouri lead district, have been prepared by W. J. Dempsey, R. T. Duflfner, 
J. U. Henderson, and Fred Keller.— i/. C. R. 

12255. Gilmour, Andrew. The state Of seismic prospecting : Geophysics, v. 15, 

no. 3, pp. 886-406, 19G0 and Am. Assoc. Petroleum Geologists Bull., v. 84, 
no. 7, pp. 1384-1388, 1960. 

This is the address of the retiring president of the Society of Exploration 
Geophysicists. The develc^mient of seismic prospecting is reviewed, and a plcia 
it made for more adequately trained personnel so that the method may continue 
to ftOmeAr-jr. C. & 
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8BI8KIC UTHODB 

12256. Nesbit R. H. The work of the geologist in civil engineering : Ohio State 
Univ., Eing. Exper. Sta. News, v. 22, no. 2, pp. 4-8, 28-25, 1950. 

A brief review of the working relations between geologist and civil engineer is 
presented, with special emphasis on problems that arise in connection with dam 
Gonstraetton where the shallow-refraction seismic method may be naed. Several 
geologic cross sections with corresponding seismic profiles are Inctnded. — T, 7. 

12267. liOrenz, Hans. Stand des dynamischen Bodeniintersuchunpsverfahrens 
[The present status of the dynamic gromid exploration] ; Al>h. Bodeu- 
mechanilc u. Gruudbau 1939-1948, pp. 81-87, 1949. 

The dynamic investigation of the ground for structural purposes consists of 
producing seismic waves in it by a sjiecial vibrator and studying their propagation 
in different directions. Observations of the time curve l)y geopbones placed at 
varying distances from the point of the generation of the waves may provide 
reliable information on the geologic structure of the site. 

A description of the vibrator for .producing impulses In Varying directions 
Is given. A method Is also described for placing the vibrator In a vertical 
drill hole at different d^ths and observing the produced seismic waves by a 
geophone placed in another hole. — S, T» V. 

12258. Carorae, E. F. An electronic vibration meter : Am. Greophys. Union Trans., 

V. 31. no. 4, i)p. 529-530, 1950. 

A completely iiortable electronic instnnnent for vibration measurement has 
bet ii developed. The instrument is basically a pulse voltmeter and as such can 
be used with different types of transducers to measure peali displacement, 
velocity, or acceleration. As an accelerometer, it consists of three parts: an 
inertia-type pidrap^ an amplifier, and a pulse-recording circait The circuit is 
such that a meter responds to the maximum amplitude of a transient or continuous 
voltage input. This indication can be held for an indefinite time. The instru- 
ment has been used successfully for determining acceleration of vibrations 
caused by industrial machinery and blasting.— If. 0, R. 

12259. Buchheim, Wilhelm. Zum Problem der elektrischen Ibertragung seis- 

mischer impulse fiber grossere Entfemungen mlttels Eabel [Hie problem 
of electrical transmission of seismic impulses over great distances by 
cable] : Geofls. Pura e Appl., v. 16, fasc. 1-2, pp. 81-86, 1950. 

The possible retardation of the recording and the distortion of the wave shape 
by the electrical transmission of seismic waves from remote seismometers to a 
central recording panel is studied, using the difllerentlal equation for an electrical 
wave spreading over a cable. The following four arrangements of the connecting 

wires are considered : an overhead line consisting of a double conductor with two 
millimeters between the wires ; the same wires, 1 meter apart : a donbln conductor 
laid directly on the ground ; a simple wire laid on the ground with the earth n>;cd 
as return line. In each case, the distance between the seismometer and the cen- 
tral recording panel is assumed to be 20 km., and frequencies of different waves 
assumed to range firom 10 to 100 c.p.s. Ftaaise velocities, damping constants, 
retardation intervals, and the percentage factors of wave distortion were com- 
puted. The damping constants can be as high as one percent per kilometer length 
of the cable, and retardation of the record In the conditions Investigated may be 
about 1/150 second producing a noticeable distortion of the wave shape. — i8. T, F.* 
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12200. Bermm, I. S. Interpcetatloii of tnM time cnnres of Hlntrop^s waves 

for a reAractiiig boundary of arbitrary shape [in Bnsstan]: Akad. 
Nauk 88SB Ibt., Ser. geog. 1 geoAs., t. 13, no. 0» pp. 64CH(55, 1940. 

The problem considered Is the determination of the refracting boundary sur- 
face between two formations from a given three dimensional trav^ time curve 
<^ lOntrop's waves, when the velocity Fi in the overburden is Icnown as weU as 
the velocity Vt in every point of the refracting Iwundary. The travel time curve 

is referred to a chosen line 5^ passing through the initial points. This determines 
uniquely the shape of the refracting boundary. A metliod is developed of finding 
from this given line, the corresponding curve L on tlie boundary surface. The 
line L may also l>e found from the travel time curve of the reflected waves. 

The procedure for determining the refracting boundary may be made rela- 
tiTely simple if tangmtial planes tondilng the boundary at a serlies of consecu- 
tive points are first determined. Analytically the probton Is reduced to the 
Integration of a system of ordinary differential equations of the first order. 
The Integration may be made either hy the approximate method of Sterner or 
Euler's procedure. The initial conditions vary from point to point nf line L. 
The values of functions entering into these equations can be found either by 
numerical computations or grapliically. The integral determines a family of 
characteristics, passing tluough every chosen point of line L. The envelope of 
tliese characteristics forms the boundary surface: 

Any desired degree of precision can be achieved. Vw the limiting case with 
As 0 the most accurate solution Is obtained. In practice, there Is no good reason 
to strive for a high degree of accuracy because variations of the velocities Fi and 
Fi are known only approximately. 

The same method may be used in interpreting a series of travel time curves 
for a stratified medium if the velocities in individual layers are given as well 
as the velocities along the boundary surface between the layers. — 8, 3*. F. 

12201. Krey, Theodore. Die Berudnlditlgung der Brechung In der Beflexions- 

seismlk [Influoice of refraction phenomena in seismic prospecting by 
the reflection method] : Brd51 u. Kohle, 2d Jahrg:, Heft 7, pp. 278-277, 

In interpreting observations made by seismic reflection method, the refraction 
of a^smlc rays is generally neglected and the 'rays are assumed rectilinear. 
Sudi slmpliflcation is frequently inadmissible and results In an Inaccurate or 
even erroneous location of the reflecting horizon. An approximate method is 

presented, taking into account the refraction of seismic rays. Corrections are 
given (but not derived) for the angle of the arrival of reflected rays and for 
the coordinates of the base of the perpendicular to the reflecting horizon from 
the shot point. The iteration procedure is recommended as giving good results 
even In difllcult geological conditions. Several examples illustrate the suggested 
procedure.—^. T, V. 

12202. Quarles, Milton, Jr. Fault interpretation from seismic data in southwest 

Texas : Geophysics, v. 15. no. a, pp. 462-476, ld50. 

Many of the oil-hearing structures around the Gulf Coast and in southwest 

Texas are found along normal faults which are characterized by the shallow 
dip of faidt p!an(^, "reverse-drag" appearance of dips on each side of the fault, 
and the rapid dying out of movement both vertically and horizontally. Reflec- 
tion shooting across these faults gives normal information on the downthrown 
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Bide but produces distorted and mtsleftdlBg data Mew the faidt plane on the 

upthrown side. In one type of distortion, as the fSaiiit is approached on the 

upthrown side, the first distorted profiles under tlie fault have recognisable 

reflections with a lag of several feet, as much as 100 milliseconds, from the 
same reflections on the adjacent normal profile. This "drop" type of distortion 
is explained by a refraction imttern downward along a ix)rtion of the fault plane 
before the energy is reflected back from the recognized interface. If tliis time 
lag is not reoognized, the fault may be located as manA as « mile from its tme 
position. 

In the second type of distortion, the deeper beds appear to dip down at a 
steeper than normal angle toward the fault plane. Distortion of this kind 
appears to be associated with faults with throws of 50 to 300 feet. This "in- 

creased-dip" tyi>e of distortion may be explained either as a reflection time lag 
through the gouge zone of the fault or a refraction across the fault plane and 
a reflection from the liiiown interface. The magnitude of this effect may be 
great enough to cause some reflecting horizons on the upthrown side of the 
fault to be plotted deeper than those on the downthrown side. It can easily 
cause erxors in locating the fault and determining the ma^iitude and direction 
of throw, or may cause the fault to be completely missed.— Jf. O. R. 

12263. Lorenz, Hans, Anwendung des seismischen Bodenuntersuchung:sverfah- 
rous bei einem Talsperrenbau [The use of the seismic exploration method 
during dam construction] : Bautechnik-Archiv, Heft 3, pp. 40-48, 1949. 

Before the construction of the Bicaz dam across the Bystfice in the eastern 
Caniathian Mountains, an extensive s<nsmic refraction survey was made. The 
article contains a brief review of the method and a description of the api>aratu.s 
used (such as electric seismographs, oscillograph, recording attachment), and 
includes a table of the relodties of propagation of seismic wares in different 
formations In the surveyed area. The underlying formation Is a thick layer of 
sandstone covered with conglomerate of varytaig thickness, but not less timn 10 
meters. Approximately 105 determinations were made, some at potats in the 
river bed. The results of edsmic surveying were checked by six exploratory 
drill holes, and excellent agreement between these data was found.*HS^. T, F. 

122G4. Cantos Figuerola, Jos6. . Comprol)aci6n por sondeo mecanico de una pros- 
pecddn sismica en lUajadas [Ckmilrmation by exploratory drilling of 
seismic prospecting results in Miajadas] : Bev. Geoffs., 9, no. 83, pp. 
79^,1960. 

Durteg ttie spring of 1M7 ft satamic- refraction survey was made in the cnTirons 
of Miajadas, Spain, in search for water r esources. Thirty profiles of a total 
length of 25 km^ with 868 geophone locations, were obtained. 3%e depth of 
water-iiiQiermeable horizon (granite) was evaluated In 16 profiles. By drilling 

on two profiles which presented more favorable indications for water reservoirs, 
the depth to granite was found to be 216 and ir>0 meters where the seismic 
determinations had been 208 and lOS meters. These differences may be decreased 
in future surveys by the changes in the assumptions as to the velocity of wave 
propagation in the ground. — ^6L T. V. 
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12265. MfiUer-DeUe, Q. Beflexiona sekmitocbe MeesuagtfL Im- Wattenmeer bei 

Osxhftvea (Seismic refieetton mmmetneutA on fbe gap Jl Miits near 
GmbaveB] : Br«» n. Kohle, Jabrg. 8» Heft 5, pp. 214-210, 196Q. 

A short description is given of seismic work over sandbanks between Cuxhaven 
and Spieka on tbe Nbrth Sea in a region regularly covered with water during 
hlglk tide. Only a short interral of time daring tlie ebb was available for the 
measurements. Besnlts of the seismic snnr^ng are compasetf wKsh the data 
obtained from seven exploratory drillings. Two profiles to depths of meve than 
2,000 meters show the geological interimtaticHL — ». T, V, 

12266. Kamspeck, Adolf, and Schnhse, G. A. Schwingungsimtersuchuugen an 

einfaehea Mauerwerkskorpem und Gebauden [Vibration studies on sim- 
ple masonry bodies and buildings] : Bantechnik-Archiy, 8, pp. 06-72, 

Several pieces of masonry walls of different dimensions and composition were 
tested to determine the critical frequencies if exposed to seismic viteations. 
Vibrations of tte ground were produced by a mechanical vibrator, running with 
difllerent speeds, set on the ground at a certain distance from test specimens, 
and vilHrations of these specimens were measured by seismometers. A sharp 
•chanpre of the amplitndcs was observed at a certain frequency characteristic 
for th<' dimensions and niochanical properties of individual specimens. In an- 
orhor serirs of experiments vibrations of the ground w(»re again produced by a 
Tibrator and the resulting vibrati<.ns were observed an I nieasnred at different 
heights in a three-story building nearby. By running the vibrator with different 
speeds, it was possible to determine the critical frequency of the buildiug. Knowl- 
•edge of critical frequency of a structure is of great importance in evaluating 
the seismic danger to which it would be exposed at the ttane of an earthquake.— 

8. r. F. 

XUBOmCAL MBTHOSS 

12267. Fritscfa, Tolker. Orundztige der angewandten Geoelektrik [Principles of 

the electrical methods in applied geophysical, Vienna* Manzdie Verlags 
u. Univ. Buehhandlung; 412 ppt, 1048. 

This Is a treotiw on the electrical methods and procedures in applied geo- 
physicK Among the subjects discussed are the electrical properties of rocks 
and aggregates, measurements by methods using direct current, and alteruattng 
cBrrent of low and moderate frcqnency, and als* hlgh'freqnency-radto methods. 

Practical examples of Investigations of geological structures,, of prospecting 

• methfHls in bydrological work, geophysical exploration of the ground for founda- 
tions of structures, exploration of ore deposits, prospecting for oil, and fbr 
potassium are described. An extended bibliography is included. — 8, T, V, 

12368. Paul, Bemt. 'Oeoel^trisehe Schlumberger Messungen an der Erdoher- 
flftche und in Bohrloch [Geeelectrieal meaauremoits by the Schlum- 
berger method on tbe surfaoe of the gronmd and tn drill hotas] : BrdSl 
und Tektonik in Nordwestdentschland, pp^ 302-307, 1940. 

Most commonly used electrical exploratlott methods are the f onr or five point- 
resistivity measurements and self -potential determinationa. With the excqitton. 
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of a few ores, dry rocks are imctlcally noncondnctlTe^ and only tbelr water con- . 
tent makes them conductors. Differences In mineral substances dissolTed in this 
water, and Tariations in porosity, surrounding temperature and other factors 
cause variation of measured electrical resistiTity of the same rode, making elec- 
trical resistivity a doubtful indicator in prospecting. Only by combining re- 
sistivity data with other geophysical and geological information is it possible to 
Interpret the findings of an electrical survey. 

Examples of practical cases of prosi>ecting by two electrical procedures and 
interpretation of the results are discussed. The curve of resistivity variation 
over a salt dome is also discussed, and a profile obtained from measurements of 
earth currents is compared with one ftrom a seismic rejection surrey. — T. F. 

12269. Gilchrist, Lachlan, Clark, A. R., and Bernholtz, Ben. Methods of de- 

termination of the average resistivity of a two-layered medium: Cana- 
dian Min. Jour., v. 71, no. 1, pp. 55-(>4, lOaO. 

Geoelectric methods used for the location of anomalies in a homogeneous 
medium are reviewofl. The proper experimental procedures are outlined with 
emphasis placed on equality of stake resistances at the current electrodes. It is 
jwinted out that unequal stake resi.**tances give rise to spurious effects which 
may mask the true anomalies. To avoid this a field method is presented for 
the measurement and equalisation of stake resistances. The formulas and some 
of the methods used in interpreting are discussed for both point and line elec- 
trodes placed either within or on the surface of the earth. Several illustrations 
are given showing the applicability and nsefolness of the various methods.—/. Z, 

12270. Enenstein. B. S. Results of field exiterinients on the building up of the 

electrical held in the ground [in Russian] : Akad. Nauk SSSK, Dokludy, 
V. 67, no. 1, pp. 57-59, 1949. 

The pnx ess of huildinj; up of the ele< trical field in the groimd under the action 
of an electrical impulse lias been investigated experimentally with special atten- 
tion to the period of transient conditions. An impulse of rectangular wave shape, 
produced by a tliyratron generator, was sent through a feeding dipole Into the 
ground and the potential difference produced by the impulse was measured at 
different distances from the fMer by a cathode-ray oscillograph provided with 
photographic recording attachment. Good agreement was found l)etweeD 
measured values and those computed from Tikhonov's formula t=vx^/l(fr, where 
*=time necessary for the field intensity at a point x meters distant from the 
dipole to reach. 0.78 of its final value, and r is the specific electric resistance of 
the ground. I>iflterences in the exi)erimental determination caused by atmos- 
pheric phenomena, radio Interference, and other causes were overcome by a com- 
plicated arrangement not described hn this paper.-HSf. T, y. 

12271. Tikhonov, A. N. On the transient of an electric pulse In an unhonioge- 

neous stratified semispace fin Russian] : Acad. Nauk SSSB Isv., Ser. 
geog. i geofiz., v. 14, no. 3, pp. 199-222, 1950. 

The previous study of the transient of an electrical pulse in a homogeneous 
conductive semisptice (see Geophys. Abstract 9235) is extended to the case of 
imhomogeneous stratified semispace. It is assumed that a cable, grounded at 
both ends, is laid on the surface of a conductive semispace (earth), and at a 
certain moment electric current of an intensity / (f), variable with time, is 
switched into the caUe, the Initial value of the current l>eing given. The process 
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of the dlstiilmtion of tiie current In different points of space, varying with time 
is gtudied, especially during the transient period. 

The method of solution consists in determination of the electric and magnetie 
rectors, satisfying Maxwell equations under the conditions of the problem. The 
mngnptif field has the property that the circulation around the current line over 
an intinitesiuial contour is determined by the expression (4ir/C)/ where C indi- 
cates the use of electronic units. Electric conductivity varies from one layer to 
the next, but remains constant within the layer. 

The solution is given In a general form, numerical results corresponding to 
different specific cases are to be published later.— £r. T, V. 

12272. Buchheiiu, Willielm. Uber ein neuartiges Prinzip der elektrischen 

Tiefensondierung [A new principle of electrical deep sounding] : Qeofls. 
Pura e Appl., v. 16, fasc. 1-2, pp. 76-80, 1950. 

A new method of electrical e^loration, based on the theoretical stndies of 
R. M. Foster and S. S. Stefanescu, may be especially useful in deep soundinp; or 
in exploration of stratified ground. In the proposed procedure a constant sep- 
aration of tlie currtMit and potential electrodes is used and the frequency of the 
feeding current is varied. It is possible with a 1,000 -meter spread of the elec- 
trodes to study strata as deep as about 500 meters. A great saving of time is 
effected by elimination of the fastidious Job of electrode grounding and the 
effects of polarization do not interfere with the measurements. However, a 
teclmical difficulty exists In the necessity of varying the frequency from a few 
cycles per second to 500 or even 2,400 according to the depth to be reached. — 
S. T. V, 

12273. Crumrine, K. C. A method of electrical profiling : Geophysics, v. 15, no. 3^ 

pp. 477-482, 1960. 

The mutual resistances pertaining? to 22 electrode patterns may be obtained 
by making three sets of measurements at each station, using three patterns 
With fixed dectrode spacing along the profiles. **Mutnal resistanee" is defined 
as the ratio of the potential difference between the two potential electrodes to 
the energising current, when direct current or low-frequency alternating current 
is used. The 22 electrode patterns and their corresponding apparent resistivity 
equations are tabulated, together with equations for mutual resistances for 1]> 
electrode patterns, expressed in terms of the tliree observed mutual resistances.^ — 
B. R. J. 

12274. Mtlller, Max. Die Drehkreuzmethode [The method of rotating eleetrodes 

placed crosswise.]: Geofis. Pura e Appl., v. 16, fasc 1-2, pp. 47-70^ 
1950. 

Continuous current is sent into the ground through two feeding electrodes and 
tbe generated field is measured on the surface of the earth by two potential 
dectrodes, iilaeed either on a line perpendicular to the line of feeding tiectrodes 

or at a certain ai^le to it. The distance from the midpoint to the symmet- 
rically placed measuring electrodes may be varied. The pattern of the electrical 
field generated in a homogeneou.s ground by the feeding electrodes is known, 
ami that for spherical and ellipsoidal disturbing bodies in different positions 
underground with reference to the feeding electrodes is computed. 

By comparing the master charts with the results obtained from a survey of 
a region, the position of the disturbing bodies may be determined approximately. 
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With certain mocHflcatlonB tbe new arrangement can be used as Induction method 
wtth two colls perpendicular to one another, snppUed bjr low-frequency current— 
AT. F. 

JL2275. Maher, J. C, and Jones. P. H. Ground-water exploration in the Natchi- 
toches area, Louisiana ; U. S. Geol. Survey Water-Supply Paper 96S-D. 
l>p. 159-211, 1949. 

As part of an exploratory program to locate an adequate water supply for 
the city of Natchitoches, La., electric logs were made of nine exifloratory wells 
which penetrated the Sparta sands and the water sand of the Wilcox formation. 
These consisted of both self-potential and apparent-resistivity curves, the latter 
obtained for different electrode spacings. Fresh-water sands were indicated 
by sharp deflections of the resistivity curves to the right and more moderate 
deflections of tlie self-potential curve either to the left or to the right, awny from 
the shale base. A detailed geological description of the area is included. — S. T, F. 

12276. Bureau des Becherches g^ologlques et g^ophysiques. Prospectlon tiectro- 
tellnrique de la Bresse et dn Bas-Dauphln^ Pub. 5, 47 pp. 1948. 

Detailed descriptions are given of the electrotelluric survey in Bresse and 
Bas-Bauphind. The surveys in Bas-Daupliin6 were among the first by the tel- 
luric method, and the experience gained in Bas-Dauphiu^ and Bresse has con- 
tributed greatly to the methods. In addition, a number of soundings along shoit 
profiles were made in known territory to determine the characteristic resistivi- 
ties as an aid in the geological interpretation. T'hree maps of northern and 
southern Bresse and of Bas-Dauphine sliow by various colors the intensities of 
the telluric current. — M. 0. R. 

Goguel, Jean. BSsai d'interpr^tation de la pnMpection g^ophysique de 
la Bresse et du Bas-Dauphin4 : Bur. Becherches gfol. et gtephys. Pub. 
6, 79 pp., 1948. 

A rather detailed geologic Interpretation of the gravimetric and electrical 

surveys In Bresse and Bas-Dauphin4 is made, and from this conclusions are 
drawn about the relations of the Alps and Jura Mountains. The principal con- 
clusions were reported In Geophys. Abstract 11355. — M. C. R, 

BABIOACfFITS MJfiTUUBB 

12278. Pringle, R. W. A portable scintillation spectrometer: Atomics, v. 1, 

pp. 4i>-r)0, um. 

The construction and operation of a portable scintillation siH^ trometer which 
may attain a sensitivity of 10~" r./sec. is described. The instrument uses single, 
activated alkali halide crystals in conjunction with an BCA 5809 wide-angle 
photomultiplier tube.'-Jf. O, R, 

12279. Batcman, T. D. Pro.si>ecting with the Geiger counter: Canadian Inst 

Min. Mt'lallurgy Trans., v. 72, pp. 111-116, 1949. 

The Geiger-MilUer counter and its use in prospecting for radioactive ores is 
descril>ed. Field experience has shown that 1 to 2 feet of solid rock, 3 to 5 feet 
of unweathered compact overburden, or a somewhat greater depth of loose soil 
may effectively shield even important pitchblende occurrences from detection 
with the counter. As the intensity of the emanations varies inversely as the 
square of the distance from the source, d^^Misits may remain undetected by the 
portable counter at distances of 30 to 40 feet Ck>unter tubes for whidi the normal 
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eoliBic ray lMid:groii]ideoQiit ls<it tlieofder SOto 40 impolses per aiimte are moet 
satisfactory tor conatliic by aar^ioiie.— ^. T. V. 

12280. Goldin, A. S., Kohrer, E. R., and Maclen, R. L. Scintillation type alpha- 

particle detector : Rev. Set InstrumeDts, y. 21, no 6, pp. 554-^7, 1950. 

A portable scintillation detector for alpha-snrvey work, specially designed for 
low-intensity measurements, may be adapted for field use. The Instrument can 
detect as few as 16 alpha counts (32 disintegrations) per minute, being practically 
free of spurious baclcground ; its upp^n- limit is over 48,000 counts per minute and 
can be raised still higher. The instrument is strong and is unaffected by most 
atmospheric conditions other than strong sunlight. Gamma radiation up to 
14,000 miUiroentgens per hour does not give detectable response on this alplia 
meter. A description of tbe instniment and a ?;lrlng diagram are given— fif. T, V, 

12281. Stond, F. W. Equipment for uranium prospecting: Electrical Eng., t. 

69, no. 3, p. 254, 1950. 

Equipment and methods of uranium promectlllg now In use by the U. S. Geo- 
logical Survey are described. Included are surface prospectinj? with portable 
Geiger counters, subsurface prospecting by gamma-ray logging of exploratory 
drill holes, and airborne prospecting, using anticoincidence counting-rate meters 
and air-conductivity meters to detect radiation. — S, T. V. 

12282. Stead, F. W. Airborne radioactivity surveying speeds uranium proepec- 

ting: Bng. and Min. Jour., v. 151, na 0, pp^ 74-77, 1050. 

n. S. Geological Survey equipment and techniques of radioactivity surveying 
are described. Instruments consist of a radiation detector of 19 Geiger counters 
connected to an anticoincidence counting-rate meter and an air-conductivity 

meter. All measurements are made at approximately 500 feet above the ground 
and flight traverses are spaced at quarter-mile intervals. Anomalies must be 
defined on a statistical basis, and can be interpreted to mean only that the 
locality represented is more radioactive than the surrounding area. — M. C, R. 

WELL LOGGINa 

12283. ZilofP, Wladimir. fitablissement et intcrprelation des diagrammes d'in- 

vestigation continue des sondes en vue de leur completement [Obtain- 
ing of continuous logs .and their interpretation in view of the completion 
of exploratory drill holes] : Inst. Franc petrole Rev., v. 4, no. 10, pp. 
568-675 and no. 11, pp. 608-814, 1040. 

Methods of obtaining c<»nilnuous information on the nature of formations 
traversed by a drill bole intluile examination of the cuttings brought to the 
sorfbce by circulating mud, preparation of driUlng-tlme logs, and mtid analysis. 
The first gives Information on Uthologlcal properties. For this purpose the 
pumped mud is at definite time intervals driven through several containers where 
the sQspended rock particles are caught by the system of screens of different fine- 
ness. The drawback is that particles at difllcrent size do not arrive at the top of 
the hole simultaneously but undergo some differentiation. A table of time 
delay as a fuiH tion of particle size is given. The particles obtained frrmi the 
screens are studied for their mineralogical compt)Sition and are chemically 
analyzed for their hydrocarbon content. An apparatus for continuous registra- 
tion (tf this content is described. An increase of the hydrocarbons in the cuttings 
is an indication of the proximity of a producing horison. An important empirical 
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rule states tluit*tlie Increue of hlf^ier homologaeB, witbont a abmiltaiieoiis In- 
crease of the methane oontent, is an indication of a poor reservoir. 
The drilling speed Is in certain limits inversely proportional to the hardnew 

of the rock and this is in turn a function of its porosity. Parallel microscopic 

examination of samples will show when a greater softne.ss of the rook is caused 
by the presence of gypsum or calcite. A table of the speed of drilling as a func- 
tion of porosity is given, and several instruments for measuring and rei-ording 
this speed are described. — S. T. V. 

12284. Doll, H. O. The S. P. log: Theoretical analysts and principles of inter- 

pretation : Am. Inst. MIn. Met Eng. Trans., v. 170, pp. 146-186, 1940. 
(Also issned as TP 2668 in Petroleum Technology, September 1M8.) 

A theory of the S. P. or spontaneous potential log which may serve as a guide 
for interpretation and a foundation for Aiture discussion is presented. The log 
is shown to be a measurement of the potential drop along the drill hole caused 

by ohmic effect in mud. The e.m.f. generating the S. P. current which affects 
the S. P. log arise from two typos of phenomena: elcctrokinctic, producing an 
e.m.f. of filtration at the contact between drilling mud and permeable bed: and 
electrochemical at the contact of media of different natures. The shaiie and 
amplitude of peaks may be influenced by the total e.m.f. involved ; the thick- 
ness of the bed; resistivity of the bed, surrounding formations, or mud; the 
diameter of the drill hole; or the depth of penetration of mud filtrate in per- 
meable beds. 

The log Is essentially a good detector of permeable beds, bat it does not 

measure the value of the permeability or poioslty. Several simple rules are 
given for better distinction of the boundaries of permeable sections.— Jf. (7. B. 

12285. Roberts, A. Portable Geiger counter for drill holes : Radio Electronic 

Eng., V. 13, pp. 16-17, 21, 28, 19^. 

A portable, battery-i>owered Geiger-Miiller counter mounted on the cud of a 
1,000-foot cable wliich can he lowered down in 1^-inch borehole is described. 
The tube is a single-ended self-qu^idiing type: The tube signal is amplified 
2,600 times In 2 stages.— Jf. 0. R, 

12286. Bush, R. E. Porosities can be obtained from radioactivity logs in West 

Texas. Examples of quantitative technique shown foif Scurry County: 
Oil and Gas Jour., v. 48, no. 51, pp. 153-165, 1950. 

A radioactivity log may be used to determine porosity in a glv«i area by 
selecting a cored well which has been logged by radioactivity logging devices as a 
base well from which a neutron-derived ijoro.sity curve and a gamma-ray .sub- 
tractive curve may be determined. These curves may then be applied, after 
allowance for log soisitivity, to wells with the same bore-hole diameter and 
casing program. JPot wells with a different bore diameter or casing program, 
other base determinations must be made to satisfy all conditions existing In the 
field. Several examples are given of quantitative interpretations of radioactivity 
logs of wells in Scurry County, Tex. A neutron-derived porosity curve Is 
shown which is applicable to the radioactivity logs of other 6^-inch uncased 
wells in the area.— Jf. G, R, 
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32287. Andrfe^ B. Neofls dlagnunm sor Beredmniiff der DvrdilaMiflkclt von 

Speichergesttinen aus LaboratoriumsmMMnuigeii [A new diagram for 
computation of the permeability of reservoir rocks from laboratory 
measurements] : Brddl u. lektonik In Mordwestdeutscblandf pp. 314- 

321, 1949. 

f Among the tests usually made on lithological samples in well logging, deter- 
minations of porosity saturation and iu the lirst line of permeability are the most 
important. To facilitate the e.\i)erimental i)rocedure and to eliniinate tedious 
calculations in determinations of ijermeability following the procedure and 
Standards established in 1935 by the American Petroleum Institute, a graphical 
method is suggested. The new prooednre, with auxiliary tables and fOnr aline- 
ment charts, represents a great saving in time. Ttie accuracy of the proposed 
method is satisfactory for practical purposes, the errors seldom being greater 
tban ±5 i)ercent. The suggested method of permeability computation is ap- 
plicable to fluid flow of any intensity anil uuder any pressure. Several samples 
of the use of these charts are worked out.— <S. T. F. 

12288. Schumann, H. Die Raumgestaltung- von Gesteinsporen [The spatial 

variation of the form of pores in rocks] : Brdtfl u. Tektonilc In Nord- 
westdeutsdiland, pp, 321-825, 1949. 

The porosity of rodcs determines their capacity of retaining water or oil; 
the form of the pores and their interconnection determines the permeability of 
formations. Experimental determination of the porosity of a sample is not 
difficult, but the influence of the form of pores on the permeability is a dilferent 
and a more complex question. As nn example, specimens of glauconite were 
tested for porosity and permeability, and it was fcmnd that test pieces of the 
same percentage of porosity may show j;reat differences in permeability. In 
many of the specimens tested, i)ernieul)ility decreased because of the presence 
of CaCUs in the mineral in the narrowest cioss sections of the i)ores. The 
details of the experimental procedure for the determination of the porosity and 
of the form of the pores are discussed, and also a tentative numerical analysis 
•of these two properties of a mineral. — 8* T. V, 

TECHmCAL AIDS 

12289. Honnell, P. M. The application of feedback to an electromechanical trans- 

ducer for seismograph testing: Seiamol. Soc America BuU., v. 40^ 
no. 8, pp. 217-^1, 1900. 

Feedback may be used to provide substantially constant amplitude, v^ocity, 
OP acceleration response from electromeclianlcal transducers for sdsmograidi 

testing, independent of loading effects. Careful control of residual parameters 
is needed to prevent undesired sustained oscillations of the platform. Although 
the improvement in response characteristics results in reduced platform veloc- 
ities for a given control v()lta;,'e, this is not serious as the available control 
voltage from most oscillators is usually ample. For nonsinusoidal wave shapes 
with abrupt discontinuities, such as square waves, there is no practicable 
sabstitnte for feedba«^i— Jf. 0. B, 
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12290. Selenyi, P. Galvanometers with photoelectcK: feedback: HuiBriGa Acta 

physica, v. 1, no. 6, pp. 1-6, 1»4». 

The finu'tionitif; of a Kalvaiiomofor provided with n photoelectric feedback is 
analyzed and sujjpestions are made for iTK-roasinjr the sensitivity without simul- 
taneously influencing; unfavorably other properties of the apparatus. This can 
be attained by feeding back currents which are proportional to the first and the# 
seeond deriTatlves ni the deAectloii witlT rmptet to tian; In tbit dtflGerantial 
equation of motton of the sahraaometer, tkese ceeilcientB are respecttfely the- 
moment of inertia of the moving coil and the moment of diniping forces^ — B, T, 7. 

12291. Bardeen, Thomas. Crystal shake table for i^plume ittudies: Geo- 

physics, V. 15, no. 3, pp. iri(;-4iil, 1950. 

Because conventional shako tables are unsuitable for testing geophones, a 
study was made to determine the possibilities of usin;: piezoelectric crystals as a 
transducer to convert electrical voltapre into mechanical motion. The study 
showed that a shake table could l>e built which would be small, give accurate 
leprodnction of TOltajje for motions as small as 10^* inches, require very little 
power, and be simple to calibrate. Constmction of such a shalce table using 
ammonium-dihydrogai phosphate ss the piesodectric material is described. The 
theory of geophone motion shows that measurements of the phase shift betweea 
the geophone output and the crystal shake tnblf drivintr voltage can be used 
to determine the natural frequency and damping of the moving mass of the 
geophone. — M, G. R. 

PATENTS 

QRAVITY METHOSfi 

12292. Gravlmeter. Reginald C. Sweet, Houston, Tez., asdgnor to North 

American Geophysical Co., Houston, Tex., a Corporation of Texss: 
U. S. patent 2,523,075, issued Sept 19, 1950. 

In a gravlmeter a gravity-responsive member and an elastic system supporting 
said member in equlllbriuni with gravity in such manner as to provide for 
rotation of the member about a tloaling horizontal axis, said elastic .system 
being connected to said gravity-responsive member so as to exert a force thereon 
having both vertical and horizontal components, means for sliifting substantially 
vertically the position of the axis of rotation of the gravity-responsive member 
a determinable amonnt to null tiie instmment said means having a part readily 
available exteriorly <MC the gravlmeter to facilitate nailing of the instnuoent. 
Cnaims allowed, 10. 

JIAQNSTIC aCETHODS 

12208. Method and apparatus for measncing magnetic fields. Balph D. wycikoC 

Pittsburgh, Pa., assignor to Gulf Besearch & Development Co., Pitts* 
burgh, Pa., a corporation of Delaware: U. S. patent 2,518,513, issued 
Aug. 15, 1950. 

In a magnetometer comprising a supporting frame with outer and inner 
gimbals in which is mounted a gyro and three mutually perpendicular magnetic- 
detecting elements fixed with respe<-t to the gyro, means controlled by two of 
the magnetic-detecting elements to precess the gyro into a plane having a fixed 
relation with respect to tJie earth's magnetic field, and means for indicating 
the output of the third magnetic-detecting element; the imivovemoit which 
comprises a partial spherical shell having a rough outer surface and fixed with 
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xeepei-t to the gyro axis so that a diameter of said shell lies on the isner glmbal 
«ziB, a pair of oppositely directed air Jets on Mild supporting frane wlMse air 
impliiget on Mid sbell to rupectSvely generate oppeeitelir directed torques 
about the inner gimlwl axis, an impeller mounted on tbe outer gimbal axis* 
a pair of oppositely directed air Jets on said supporting frame whose air impinges 
on siiid impt'ller to respwtively penenitft oppositoly dirfcted torques about the 
outer gimbal axis, and electrically actuated valves controlled by the said two 
precession-controlling magnetic-detecting elements to resi)ectively control tlie 
air flowing through said jets to cause precesaion of the gyro into the desired 
ocletttatioa» Olaima altowed* 4. 

12294. Apparatus for detecting magnetic disturbances. Theodore Zuschlag, 
West Englewood, N. J., assignor by mesne assignments, to Lundberg 
Explorations Ltd.. Toronto, Ontario. Canada, a corporation of Ontario: 
U. S. patent 2,519,094. issued Aug. 15, 1950. 

Apparatus of the character described comprising, a plurality of spaced rotat- 
nble coils, means for rotating the coils in unison, transformers having their 
primaries connected to the coiis and mounted to rotate therewitti, stationary 
aeecmdariee for said tmefermeni eeimeeted In aeries opposition, a potentieBieter, 
a Tarlometer connected with the potentiometer, means for eonneetlnsr tbe outputs 
of the transformer secondaries to the potentiometer and yariometer, an ampli- 
fior, means for connecting the potentiometer and the variometer to the amplifier, 
and means for detecting any diflerentlai in the said ampUfled outputs. Claims 
allowed, 3. 

12296. Ifagnetic gradient measurement Robert B. Fearon^ Tulsa, Okla., assignor 
to Stanolind QU and Gas CkK, Tulsa, OkUu, a corporation of Delawaze: 
V, 8. patent 2JBS0fiTtt issued Aug. 29, 1990. 

The method of meaaurinc the gradient of a magnetic field which comprises 
disposing at a first agiaelng in said field a pair of substantially Identical, mag- 
netizable, ferromagnetie members, simultaneously and equally exposing each 
of said members to alternating magnetizing forces of two different unrelated 
freQjUencies, deriving from the resultant flux in ea« li of said members electric 
waves containing sum and dilTen^nce modulation frequencies of said two fre- 
quencies, subtracting from said electric waves produced at one of said members 
the corresponding electric waves produced at the other of said members, pro- 
dudng a first indication of the amplitude of the diiSerence of said waves of 
one of said modulation frequencies, repesting the foregoing steps at a second 
spacing of said members wliereliy a second indication Is produced, and deter- 
mining the quotient of the difference between said first and said second indications 
by the difference between said first and second spacings. Claims allowed, 13. 

8SIKIEI0 XBKBOIMI 

12296. Seismic exploration by means of periodic excitation. Serge A. ScherbatS- 
lioy, Tulsa, Oicla., U. S. patent 2,521,130, issued Sept. 5, 1950. 

Method of subsurface seisniic surveying which comprises generating a periodic 
disturltance in the earth and varying the frequency of said disturl)ance in ac- 
cordance with a predetermined function, rf^ceiving the resultant seismic waves 
travelling through the eartii at a point removed from the source of said disturb- 
ance, transforming said received seismic waves Into corresponding electrical 
currents, selectlTely receiving said currents and varying the selectivity of said 
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recei»ti<m stannltaiifioiiflly with the yariation of the fireanency of aaid distuitMUMe^ 
the varlatloii of seleptiTlty of said reoeptioii beliig effected in accordanoe with 
said predetermined funetion, and recording said selectlTity reo^TOd wayes. 
Claims allowed, 8. 

12297. Seismic wave transmitter. Robert S. Dahlberg, Jr., Caracas, Venezuela, 

assignor to Standard Oil Develoinnent Oo., a corporation of D^ware: 
U. S. patent 2,522,483, issued Sept. 12, 1900. 

Imi^yed apparatus for introdncing seismic energy into the earth at a selected 
point adjacent a flnid-fllled borehole, comprising a cylindrical magnet provided 
with a central bore and an annular channel, a drlTing rod positioned longitudi> 

nally within said central bore, a coil positioned within said annular channel and 
provided with means mechanically connecting said coil with said driving rod, a 
mass element attached to said driving rod, flexible diaphragms attached to said 
rod and fastened to each end of said magnet in a manner provitling for alignment 
of said driving rod within said central bure, said diapliragms detiuing with said 
central bore and said annular channel an oil-tight chamber, a reservoir for oil 
positioned adjacent the magnet and communicating with said cliamber, and means 
associated with said reservoir adapted to maintain a pressure balance between 
oil placed in said resorroir and fluid In said borehole. Claims allowed, 3. 

ELECTBICAL METHODS 

12298. Einrichtung zur geophysikallschen Brforschung [Arrangement for geo- 

pliysical exploration]. H. T. F. Lundberg, Toronto, Canada, and 
Tiieodore Zuschlag, West Englewood, U. S. A. : Austrian patent 106,400, 
issued July 25. 1950. 

Tile invention relates to an arrangement for geophysical exploration, consist- 
ing of one or several electrical or magnetic sounding instruments which during 
the motion or when standing still could indicate the presence of anomalies in the 
ground, attributable to deposits of ores or petroleum. The arrangement is car^ 
ried on a movable carrier, pief mUy an aircraft or a yess^ adapted also for 
transport of the attendants and equipment with a suspension for the Instruments 
serving for stabilization of these instruments notwithstanding the movements Of 
the movable carrier. Recording attachments are also installed on the carrier, 
acted uix)n by the sounding instrument or several of them and r^stering the 
action of the detected anomalies. Claims allowed, 9. — S. T. F. 

BJJ>ZOACTXVB lOETBOSB 

12299. Radioactiylty detector. Gilbert J. Pevlow, John. D. Shipman, Jr., and 

Clarence A. Schroeder, Washington, D. a : U. S. patent 2,613309, issued 
July 4, 1960. 

A gamma-radiation detector, comprising a first radloactiye^ounter means, a 
second radioactlye-counter means, surrounding the first providing no substantial 

opposition to the passage of gamma-ray energy to the first counter means, and 
output means connected to the first and second counter means combining In oppo- 
sition the output signals from said fiorst and second counter means. Claims 
allowed, 8. 

12300. Detecting device. William Rudolph Kanne^ Ohloago, III, assignor to the 

United States of America as represented by the U. B. Atomic Energy 
Comm. : U. S. patent 2,513,806, issued July 4, 1960. 
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Id an liiBtniment for detecting radioactivity, the combination of a plurality of 

fluorescent screens facing in different directions and at least one absorber associ- 
ated with the exterior surface of one of said screens and partially shielding the 
screen with which it is asiiociated. Claims allowed, 5. 

12301. Badiatioii detector. Hugh G. Neil, KnoxriUe, Tenn., assignor, by meflae 

assignments, to the United States of America as represented by the U. S. 
Atomic Energy Comm. : U. S. patent 2,514.136, issued July 4, 1950. 

A system of the character described for detecting radiation comprising means 

responsive to the radiation for producing electrical impulses corresponding in 
magnitude and configuration to the radiation, a circuit fed by the radiation 
responsive means for producing signals which discriminate in favor of the higher 
frequencies, means for amplifying and reproducing the signals, and an attenuator 
responsive to the signals for ottering progressively greater attenuation to the. 
lower frequencies. Claims allowed, U. 

12302. Radiation measurement and instrument testing. Jacob Nenfeld, Oak 

Bidge, Tenn. : U. S. patent 2,510,334, issued July 25, 1050. 

In an arrangement for testing the performance of a radiation counter by 

exposing said counter to a stream of radiation particles emitted at random, said 
counter translating the incoming particles into current impulses, an electrical 
networli connecred to said counter for producing a tluctuating current represent- 
ing at any instant the rate of occurrence of said impulses, another network re- 
sponsive to the output of said first network for producing a signal related to all 
the values of said current within a selected time interval, and a means Jointly 
lesponsive to tbe outputs of said two networks for producing an indication 
lepresentlng a relation between said two outputs. Olainui allowed, 8. 

123U3. Apparatus for measuring radiant energy. Frank G. Brockman, Dobbs 
Ferry, N. Y., assignor to Socony-Vacuum Oil Co., Inc„ a corporation of 
New York: U. S. patent 2,510,072, issued July 25, 1960. 

A bolometer comprising in combination a sealed housing, a metallic filament 
having uniform physical properties including cross-sectional area and electrical 
resistance and a substantial temperature coeflldent of resistance in said housing, 
a pair of electrical conductors extending from a point outside tbe housing into the - 
housing and forming electrical contects with and supports for the respective 
ends of the filament, a third electrical conductor extending from a point outside 
the housing into the housing and fonning electrical contact with and a support 
lor the center of said filament, said housing sliielding one section of said filament 
from radiation and having a window adjacent one section of said filament, 
whereby only one section of the filament can be subjected to radiant energy. 
Claiins allowed, 3. 

12804. Scintillation type radiation detector and coincidence circuit therefor. 
George A. Morton, I'rinceton, N. J., assignor to Radio Corp, of America, 
a corporation of Delaware: U. S. patent 2,517,404, issued Aug. 1, 1950. 

In an electronic apparatus including a pair of electronic energy-responsive 
devices, a plurality of nonlinear resistive conductors, a pair of electron amplifiers 
and a third electronic energy-responsive device, the metliod of energizing the 
said third responsive device only when said pair of devices are energized simul- 
taneonaly comprising : dividing the outpute of said pair of amplifiers, passing one 
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eadi of said dlTided ontpots through retpecttve nonlinear realBdYe oondactora, 

combining the others of said divided outputs in opposite polarity to said first* 
niontfoned outputs, and passing tlie combined other outputs tliereof through a 
tliird nonlinear resistive conductor, combining the outputs of said conductors 
into a coincidence output and applying said coincidence output to said third 
responsive device. Claims allowed, 14. 

12305. Method and apparatus for measuring Alpha-partide radiation. Bichard 

W. Dodson, Pasadena, Calif., and William II. Beamer, Youngstown, Ohio, 
assignors to the I nited States of America as represented by the U. S. 
Atomic Energy Comm. : U. S. patent 2,517,4t>9, issued Aug. 1, 1950. 

In apparatus of the class described, a gas tight closure which contains a quan- 
fity of a iraseous material which will react with alpha particles to provide 
neutrons, means for sujiporting an alplia-particle source within said closure, a 
body of neutron-slowing material dispo^inl about said closure, said body cuu- 
taining a plurality of caTlties located *at differing distances from said closure, 
and neutron-detection means disposed within at least some of said cavities. 
Claims allowed, 0. 

12306. Radiation counter. Volney C. Wilson, Schenectady, N. Y., assignor to the 

United States of Amerita as represented by the U. S. Atomic; Euergj- 
Comm.: U. S. patent 2,519,007, issued Aug. 15, 1950. 

A fast neutron counter comprising spaced electrodes and a plurality of hydrog- 
enous wafers dividing tlie space between said electrodes into a plurality of 
ionlsation regions. Claims allowed, 12. 

12307. Method of measuring extent of oil saturation of porous materials. Paul 

P. Reichertz, Dallas, Tex., assignor, by mesne assignments, to Socony- 
Vacuum Oil Co., Inc., New York, N. Y., a corporation of New York: 

U. S. patent 2.520,058, issued Aug. 22, 1950. 

In a process for deterndning the characteristics of a porous material wherein 
said porous nuiterial is impregnated with a plurality of liquid phases one of 
which phases is a water phase Rud another of wbicii phases is an oil phase 
and said water phase and said oil phase are in contact with each other witbia 
said porous material, the method of measuring the extent of oil satnradon 
of said porous material which comprises dissolving in said oil prior to Impieg* 
nation of said porous material dl^dodecyl ester, tetrnhydro ortho-phthalate of 
cobalt-OO, impregnating said iwrous material with the resulting oil solution, 
and thereafter measuring the gamma-ray emission from said porous material 
as a function of the extent of oil saturation of said porous material. Claims 
allowed, 11. 

• 

12306. Geiger-Miiller counter tube. Paul Burg Welsz, Swarthmore, Pa.: U. 8. 
patent 2,610,804, issued Aug. 22, 1060. 

A gas mixture for the lllling of Geiger-MttUer tubes for the purpose of pro- 
viding such tubes with self-quenching properties with pulse equalization at 
substantially atmospheric internal gas pressure, consisting of a major and a 
minor component the former of which comprising at least one of the gases 
hydrogen, nitrogen, argon, neon, and helium. an<l the latter of which comprisinR 
at least one of the hydrocarbons selected from the group of compounds described 
by the chonical formulae CiiH»t«i and ChHm wherein the carbon number 
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fli A number between two and dght Indntf vely, said hydeucarbou eompilifailk 
making up from 0.1 pefoent to 0 peroBnt^ ■pproKlmataly» of tM total gaa praesuiet 
Claims allowed, 4. 

IBM. Ionization chamber. Sholllo G. Segre, Santa Te, N. IfeSn and OmU 
Chamberlain, Philadelphia, Pa., asalgnorB to the Unitod States of Amei^ 
■ lea a« represented by the U* S. Atomic :IlneigF Oomm. : U. 6. patent 
2;XS21,e56« Issned Sept 6, 1960. 

An lonication chamber bavins in combination, a metallic homing sealed from 
fbe atmosphere, an hydrogenous material disposed within said housing; said 

material filling a major portion of tbe volume therein, an ionizable gas main- 
tained within said housing to fill the volume intermediate said hydrogenotis 
material and said housing, a pair of electrodes mutually spaced within said 
housing and insulatingly supported from said housing by said hydrogenous 
material, means preventing the transmission of slow neutrons from a point 
ezterioriy of said chamber to said hydrogenous material* comprising protsettve 
elsments opaque to the transmission of Slow neatroas sobstantlally covering 
said electrodes and the interior of said housing, a substantial portion of said 
electrodes being erposed to said ionizable gas, and means iMi««»i«««g said 
electrodes at a difference of potentiaL Claims allowed, 4. 

12810. G^ger-Mfiller counter, if orris H. Shamos, New Yoik, N. T. : U. S. patent 
2^522,902; issued Sept. 10, 1060. 

A Geiger-Mtiller counter comprising a cathode, a pair of bushing tubes carried 
in axial alignment therewith, a plurality of metallic bands deposited on said 
bushings, selected bands being sealed to said cathode and a selected band being 
SMded to a grid cap mounted on one of said bushing tubes, a wire assemlAy 
carried by said bushings, and means to couple conductors to said giid cap and 
to said cathode. Claims allowed, 6b 

WELL LOOOINO 

12311. Method and apparatus for producing neutron logs of drill holes. Robert 
E. Fearon, Jean M. Tbayer, and Qill>ert Swift, Tulsa, Ol^la., assignors 
to Well Surveys, Inc., Tulsa, Okla., a corporation of Delaware: V. fl. 
patrat 2,616,600, issued July 18, 1060. 

A subsurface neutron-logging instriunent that comprises a substantially 
lanuna-ray-free source of neutrons and a detectw of gamma radiation utilialng 
an lonlsahle medium and spaced from the source of neutrons, substantially all 
metallic surfaces of said detector that are exposed to the ioalsable medium con- 
sisting of metals which will not emit heavy ionising partldes when bombarded 
with neutrons. Claims allowed, 22. 

1202. Neutron well logging. Robert B. Fearon, Jean M. Thayer, and Gilbert 
Swift, Tulsa, Okla., assignors to Well Surveys, inc;, Tulsa, Okla., a 
corporation of Delaware : U. S. patent 2,616,601, issued July 18, 1060. 

A method of making a ncfUtron log of the formations penetrated by a well that 
CQBiprlses determining from known knowledge of the types of formations pene- 
trated by the well a i^dng that is of the order of but less than tb» average 
laage of neutrons in the types of formations penetrated by the well, spacing the 
neatron source from the gamma-ray detector a distance that Is of the order 



Digitized by Google 



198 CHDOPHTSEGAL ABmUCZS 



1950 



of this average range, and making a neutron log of any suflBciently similar well 
while maintaining but less than this spaoed relationsMp between tlie neutron 
source and detector. Claims allowed, 1. 

Neutron ireU logging. Bobert B. Feaion, Jean M. Thajer, and Gilbert 

Swift, Tulsa, Okla., assignors to Well Survey, Inc., Tulsa, Okla., a cor- 
poration of Delaware: U. S. patent 2fil&JB02, Imod July 18, 1960. 

Neutron well-logging apparatos which comprifles a source of neutrons of the 
alpha rayer-target type, in which the alpha rayer consists of at least one short 
half-life member present in a radioactive series and is in secular equilibrium 
with a parent member of relatively long half-life and aU members of the series 
being substantially gamma-ray free, whereby the alpha-rayer will be main- 
tained substantially free of gamma radiation and maintained at substantially 
constant alpha-ray-eml tting strength for a poiod of time at least as Ions ss its 
nonnal half life, and in wtSA the target material is disposed in nentron-prodi2e< 
Ing relationship with said alpha rayer, means for moying said source.of neutrons 
within a well in proximity to respective formations through which the well ex- 
tends thereby to bombard said formations with neutrons, a detector associated 
with said source of neutrons for detecting gamma radiation produced by the 
action of the neutrons in the respective formations, and means for recording said 
detected radiation in correlation with well depth. Claims allowed, 4. 

12814. Method and apparatus for producing neutron logs of drill holes. Jean 

M. Thayer, Kobert E. Fearon, and Gill)ert Swift, Tulsa, Okla., assignors 
to Well Surveys, Inc., Tulsa, Okla., a corporation of Delaware; U. S. 

patent 2, 515,534, issued July 18, 1950. 

A method of neutron well logp:ing which comprises traversing the formations 
penetrated by the well with a subsurface instrument containing a gamma-ray- 
free neutron source and a detector of radiation containing an ionizable medium, 
maintaining the source and detector spaced from each other in the direction 
of the axis of the well while traversing the well with the instrument, maintaining 
carbon disuUde between the neutron, source and the formations, bombarding 
the formations with neutrons passing from the source and throui^ the displadng 
medium, detecting ganmia radiation resulting from neutron processes in the 
strata substantially uncontaminated with other cramma radiation by subjecting 
an ionizable medium thereto and measuring the resultant current. Claims 
allowed, 2. 

12815. Method and apparatus for neutron well logging: Jean M. Thayer, Gilbert 

Swift, and Robert B. l%aron, Tulsa, Okla., assignors to Well Surveys, 
Inc., Tulsa, Okla., a corporation of Delaware: U. S. patent 2,515,535, 
issued July 18, 1960. 

In a neutron logging detector, containing an Ionizable medium, tibe improvement 
which consists in surfaces exix)sed to said ionizable medium constituted of a 
material which does not emit heavy ionizing particles when bombarded by neu- 
trons. Claims allowed, 12. 
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laSlS. Natron loff.' QOlNrt Swifl^ Botart B. FWumi, and Jean U. TbHyer, Tnlsa, 
Okla., assignors to Well Surveys, Inc., Tulsa, Okla., a ecnepOKatUm of 
Delaware : U. S. patent 2,515,745, iaaned July 18, 1950. 

▲ mefliod of neatzon logging a drill liole that comprises Irradiating the f onnft- 
tlOBt penetsated by ttie drill hole with mixed radiation consisting of neutrons 
and gamma rays which are emitted by a common source, simultaneously irradiat- 
ing the formations penetrated by the drill hole with neutron-free gamma radiation 
of tbe same intensity and hardness as the ganmia radiation emitted by the source 
of mixed radiation, separately detecting gamma radiation influenced by the 
mixed radiation and gamma radiation which originated with the neutron-ftee 
gamma ray aource and was scattered by the formations, subtracting the latter 
detected radiation from the first detected radiation and recording the result in 
correlation with depth of the drill hole at whicb detecticm. pccurred. Claims 
allowed, 9. 

12317. Shielding method and an^aratus for radioactiye bor^ole logging. Shelley 

Krasnow, New lork, N. T., assignor to Schlumberger Well Surveying 
Corfk, Houston, Tex., a corporation of Delaware: U. S. patent 2,522,522, 
issued Sept 19, 1960. 

In an a^iaratus for measuring radioactivity within a borehole, a measuring 
system, aensltive to radioactivity, and adapted to be lowered within the borehole, 

a shield mounted adjacent the said system, so as to be traversed by rays emanat- 
ing from material within the borehole, the said shield having portions facilitating 
the entrance of rays originating distant from the said shield, and having other 
portions restricting the entrance of rays from material close to the said shield. 
Claims allowed, 17. 

12318. Fluid ingress well logging. Daniel Silverman, Tulsa, Okla., assignor to 

Stanolind Oil and Gas Co., Tulsa, Okla., a corporation of Delaware: 
U. S. patent 2,517,603, issued Aug. 8, 1950. 

A method cC determining the fluid-producing characteristics of formations 
traversed by a well comprising establishing in said well above said formations 
an interface between salt water and oil, causing said interface to be lowered in 
said well by introducing oil into said well above said interface, making a log 
of the amount of said oil introduced into said well as a function of the depth 
of said interface, subsequently causing well fluid to enter said well from said 
formations, locating a detector in said well at only elevations corresponding 
to a point of inflection on said log, isolating sections of said formations which 
are permeable, and individually sensing a characteristic a( said fluid entering 
said well within said isolated sections. Claims allowed, 2» 

12319. Apparatus for determining the permeability of cores. William L. Morris, 

BartlesviUe, Okla., assignor to Phillips Petroleum Go., a corporation of 
Delaware: U. B. patent 2,521,079, issued Sept 6, 1960. 

A direct reading permeameter comprising, in combination, a flow-viscosity 
meter including an inverted frusto-conicui tube having a float therein, said tube 
being calibrated in units of penneahility, a core holder, a line for establishing a 
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flow of flaid through said meter into said core iHflihdr, and ft pn t ani e' cHjge c<iiif- 
MnioAtiiiff with said line. Claims allowed* 2, 

TECHNICAL AIDS 

12320. Gravity sensitive variable inductance device. Paul F. Shivers, Edina, 
Minn., assignor to Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., a corporation of Delaware : U. S. patent 2,515,968, issued July 18, 
1990. 

A gravity-infliionces control means comprising in combination, a base adapted 
to be mounted sucli as to be subject to inclinations from a normal position about 
a pair of axes normal to one another and lying in the same plane, a plurality of 
U-shaped core membera Mcnred to said base and ananged in diametrically op- 
posed pairs, said pairs of core members being disposed normal to one another 
and normal to an axis about which said base is adapted to tilt with each core 
member spaced equidistantly from a common point, an inductance coil mounted 
on one leg of each of said core members, pivot means secured to said base at said 
common point, float means including a magnetic element adapted to pivot on said 
pivot means and disposed to tilt toward and away from said plurality of core 
members, and casing means enclosing said float means and said core members 
secnied to said base and contalAlDg a lianid wUeb baoys said float means into 
engagement wttb said ptvot means. Claims allowed, 8. 

12821. Vibratory assembly for galvanometers. George R. Morrow, Tulsa, OkUu, 
assignor to Century Geophysical Corp., a corporation of Delaware: U. S. 
patent 2,519,591, Issued Aug. 22, 1950. 

A vibratory assembly for galvanometers, comprising, a coil, a pair of suspen- 
sion elements attachable to opposite ends of the coil, generally U-shaped connector 
members connecting the ends of said coil to said suspension elements, the ends 
of said coil being supported between the arms of the respectlTe connector mem- 
bers, and a mirror mounted between the arms of one of said oonnector mesobeis 
and symmetiicaUy ananged theiein with respect to die longltadlnal axis of sild 
assembly. Claims allowed, 7. 

12322. Galvanometer. Marvin E. Morrow, Tulsa, Okla., assignor to Century 

Geophysical Corp., a corporation of Delaware: U. S. patent 2,519,689, 
issued Aug. 22» 1060. 

A galvanometer, comprising, a cylindrical barrel, a vibratory element mounted 
therein, anchoring members connected to opposite ends of said vibratory element 
far anchoring same to opposite ends of said barrel, one of said anchoring members 
having a tobiilar extension enclosing a portion of said vlbiatory element, and a 
liquid damping medium contained wholly within said extension. Claims allowed, 
0. 

12323. Vibration insensittTe galvanometer. Henri-Georges Doll, Houston, Tex., 

assignor to Schlumberger Wdl Surveying Corp., Houston, Ter^ a 
corporation of Delaware: U. 8. patent 2,628,806^ issued Sept. 26^ IIKO. 

A galvanometer comprising at least two movaMe elements having substantially 
identical dynamic characteristics rotatlvely mounted on substantially paraM 
axes adjacent to eadi other, means for connecting only one of said moving ele- 
ment asseiablies to a source of electrical energy, a source-free electrical dienlt 
connected to the other of said movable elements, and mirrors carried by and 
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rotataUe with said moving dements for reflecting a beam of liglit from one 
mirror to the otber and from the latter to a siirf ace, whereby the defleetUm «t 
the beam of ligbt reflected from said other mirror to Ite surface will be pro* 
portioDal to electrical energy from said sonrce and independent of qwrknia 
externally caused accelerations about axes parallel to the axes of said moTahle 
elements. Claims allowed, S. 

12324. Time interval recorder. George W. Barnes, Jr., Clifton Heights, Pa., 
assignor, by mesne assignments, to MinneapoUa-Honeywell Regulator 
Co., Minneapolis, Minn., a corporation of Delaware: U. S. patent 
2,519,587, Issued Aug. 22, 1950. 

4 

In a recording instrmnent haTlng a chart npon which a record is to be made 
and an inked ribbon to make a record on the chart, the combination cd^ a pirinting 
plate, the inked ribbon extending around said printing plate, supply and take-up 

rolls for said ribbon located adjacent one end of said printing plate, spring 
means to bias normally said take-up roll In a direction to wind said ribbon 
thereon and to maintain said ribbon taut, a ratchet on said supply roll, an 
oscillating plate, a pin on said plate to engage a tooth of said ratchet to prevent 
said siyiply roll from rotating, means to bias normally said plate in a position 
for said pin to engage a ratchet tooth, and cam means engaging with said plate 
operable upon morement thereof to shift said plate to a position in which said 
pin is out of ensagement with the teeth of said ratchet Claims allowed, 4. 

12S26. Electrical instrument. Theodore J. Smulski, Gary, Ind., assignor to 
Productive Inventions, Inc., a corporation of Indiana: U. S. patent 

2.520.897. issued Aug. 29, 1950. 

An electrical instrument having a bimetallic member for actuating an in- 
dicator, said member having a tirst portion thereof provided with an electric 
heating element adapted to be energized In accordance with the eondtUon to 
be indicated, a second portion operatlTely conneeted to said first portion for 
effectiBg oompensatiofk for distortion of the first portion caused by rariatloiui 
of ambient temperature, and a third portion operatively connected to said first 
portion to supplement the action to be produced by said heated portion, and a 
pointer actuated by said member, said third portion being operatively connected 
to said pointer and arranged to increase in response to ambient temperature 
rise, the extent of movement of the pointer produced by said first portion in 
response to a givooi rise of temperature of the first portion above the ambient 
temperature thereby to compensate for the increase in heat loss of said heated 
portion at higher ambient temperatures. Claims allowed, 16. 

12^6. Electrical instrument. Theodore J. Smulski, Gary, Ind., assignor to 
Productive Inventions, Inc., a corporation of Indiana: U. S. patent 

2.520.898, Issued Aug. 29, 1950. 

An electrical instrument having heat responsive means for actuating an in- 
dicator, said means having a first portion provided with an electric heating 
element adapted to be energized in accordance with the condition to be indicated, 
a second heat lespoBsive portion operatirely connected with said first ix>rtion 
for efltecting compensation for morement of said first portion caused hy varlatlOBa 
at ambient tempera ture^ and a third beat responsive portion operattvely con* 
nected with said second portion to supplement the action to be produced by said 
heated portion, and said third portion being arranged to increase in response 
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to ambient temperature rise, the extent of movemeBt of <3ke indicator pradnoed 
Ij Hie heat respoulTe portions retened to in le^ponse to a gtven rise at teinpeit!- 
-toze shove the amhisnt tenqperatore thereby to compensate tat tbB increase in 
heat loss of said heat leoMDslve mesas at higlisr amUent teiuperatiirfs. Qaims 

allowed, 10. 

12827. sasetitesl instmment Tbeodofe J. SsodiUki, Gsiy, lad., asiignor to Fio- 

dnetive Inventions, Ine« a coiporation of Indiana : U. B. patent 2JS20JBM, 
issued Aug. 28, 1960. 

An electricsl instroment having a htmetsUIc member for aetoating an indi^ 
cator provided with a connecting part, said member having a first portion 

provided with an electric heating element admitisd to be energized in accordance 
with the condition to be indicated, a connecting part provided on said first por- 
tion, a second portion operatively connected with the first portion for effecting 
comi)ensation for fluctuation of the first portion cau.sed by variations of ambient 
temperature, and additional bimetallic means provided with a connecting part, 
said connecting parts on said member and on said additional Umetaille means 
being directly connected to the connecting part of said indicator, and one of 
said parts being arranged to increase in response to ambient temperatme ilse^ 
the extent of movement of the indicator produced by said first portion in response 
to a given rise of temperature of tho first portion above the ambient temperature 
thereby to compensate for the increase in heat loss of said heated portion at 
higher ambient temperatures. Claims allowed, 11. 

12828. Loeatliig devlos. IVankUn Ofltoer, Chicago, BL: U. 8. patoit 2,017,702, 

Issned Aog. 8, 1900. 

In ymbinatiOB, an infrared radiation sensitive element prodndng electrical 
current variations In response to variations in incident radiation, means for 

cyclically varying the radiation on said element, current translating means 
connected to said element, switching means synchronous with said radiation 
varying means connected to output of said translating means, current sensitive 
means connected to said switching means, and means for adjusting the phase 
Shift of said carrent trandating means to eompeniate for phase sliift in said 
sensitive element, daims allowed, 4. 

12329. Permeability meter. Harry W. Dietert, Ralph B. Steinmueller, and Carl 
M. King, Detroit, Mich., assignors, by direct and mesne assignments to 
Harry W. Dietert Co., Detroit, Mich., a corporation of Michigan : U. S. 
patent 2,516,188, issued July 25, 1950. 

A permeability meter comprising a holder for a si)eclmen of predetermined 
dimensions, a gas chamber in flree communication with one end of said specimen, 
a member movable in a downward direction for disidacing gas from said cham- 
ber and through the specimen, electrically operated timing mechanism indnding 

an electric circuit having a normally open switch and a normally closed switch 
therein, a vertically movable element of predetermined weight supported by 
the gas displacement member for movement downward therewith but free there- 
from, a yieldably supported member in the path of said element adapted to be 
depressed by the weight thereof, to close said normally open switch, a second 
member yieldably supporfesd with greater, resistance in tha path, of said flnt 
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yieldably supported member for arresting movement thereof and said element* 
and a second element movable with the gas displacement memlwr Initially 
spaced from said first element and adapted to contact therewitili in tbe further 
downward movement of said displaced member to farther depress said yieldably 
supported members and to tfaerdiy open said normally dosed switch. Olalnis 
allowed, 7. 

12880. Apparatus for determination of moisture content. Britta Franz^n-Luts 
and Joseph Peter Lots, Appdvlten, Sweden, assignors to Tdetonak- 
tlebolaget L IC Bricsson, Stockholm, Sweden, a company of Sweden: 
V. S. patent 2,620,884^ Issued Ang. 29, 1860. 

Apparatus for determlnatton of the mixture content of a sample of at least 
partly hygroscopic substance reduced to small particles or granules by measure- 
ment of the eieetriGal leslBtanoe of said sampAe, comprising a tubular measuring 
member for containing said sample, two electrodes for the measurement of said 

resistance, said electrodes being electrically insulated from each other and 
consisting of a material having good heat conducting properties and high heat 
capacity, at least one of said electrodes Ijeing constituted by a plunger projecting 
into one end of said tubular member, means for pressing at least one of said 
electrodes against said sample with a pressure of such a Talue that the Electrical 
resistance is independent of the fineness of grain and the distribution of the 
hygroscopic layers, means for heating at least one of said electrodes, and 
thermostatic moans for controlling said heating means so as to maintain said 
electrode at a constant ten^)erature with relation to the ambient temperature. 
Claims allowed, 2. 

12831. Geophysical prospecting system. James B. Hawkins, Tulsa, QkUu 
assignor to Seismograph Service Corpi, Tulsa, OUa., a corporation of 
Delaware : U. 8. patent 2^613,814, Issiied July 4, lOSO. 

In a ayston of geophysical prospecting, recording apparatus including means 
for driving a movable record dement, prospecting apparatus including means for 
novating said recording apparatus to produce a record on said record element 
representative of a characteristic of the earth's snbsnrface structure, radio posi- 
tion-finding apparatus, and means responsive to operation of said position finding 
apparatus for governing said recording apparatus to produce a record on said 
record element of the geographic position at which said first-named record ia 
produced on said record element. Claims allowed, 5. 

12882. Badio ix)sItIon determining system. James E. Hawkins, Tulsa, Okla., 
assignor to Seismograph Service Corp., Tulsa, Okla., a corporation of 
Delaware : U. S. patent 2,513,315, issued July 4, 1950. 

In a position determining system, spacod transmitters for radiating modulated 
carrier waves, means at a receiving ix)iut responsive to the carrier components of 
said waves for providing one indication representative of the position of said 
receiving point relative to at least one of said transmitting points, and means at 
said reeetving point responsive to the modulation components of said waves for 
providing a second Indieatlon repre s e ntative of the position of said recelvini 
point relative to at least one. of said transmitting points, daims allowed, 92. . 
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1S888. Badlo Surrey systenL JamM B, ^nUm, Tdltti, QkUu, aasigBor to 8^ 
mograph Serriee Oorp., Tplaa, OUa^ a corpcucatloii of Mawaie: U. a. 
patent 2filB^;i», iamnd Jaly 4, UttO. 

In a position determining ajstem, three sE»aced transmlCters fbr radiating eon- 
tinnons warea of different ftequenciea, meAna in part responalve to tlie radiated 
wave from one of said transmitters for developing a first signal repreaentatlve of 

the difiPerence frequency between the waves radiated by said one transmitter and 
a second of said transmitters and in-part responsive to the wave radiated from 
the third of said transmitters for pro<lu( ing a second si;nial representative of the 
diiference frequency between the waves radiated by said second and third trans* 
mltters, and means for modulating said signals upon a common carrier wave for 
space radiation. Claims allowed, 28. 

12334 Radio position determining system. James B. Hawkins and Robert S. 

Finn, Tulsa, Okla., assignors*© Seismographs Service Corp., Tulsa, Okla^ 
a corporation of Delaware : U. S. patent 2,513,317, issued July 4, 1950. 

In a position determining system having a receiving point, a pair of spaced 
transmitters for radiating position signals, means for alternately modulating; the 
signals radiated by said transmitters with reference signals, and receiving aud 
transilating apparatus at said receiving point jointly resi^nslve to said position 
Indleattng and refSerence signals for prodncing two indications respectlTely itsgn- 
sentatlTe of the position of said recelTing point relative to different ones <rf said 
transmitters. 

A wave signal transmission system comprising a first transmitter Including 
means for radiating a signal at one frequency, means for pulsing said signal, a 
second transmitter for continuously radiating a second signal at a different 
frequency, and a reference signal transmitter including means for receiving and 
heterodyning said signals to produce heat frequency signal pulses and means 
responslTe to said beat frequency signal poises for radiating corresponding 
Tctereuoe signal pulsea. Claims allowed, BS. 

342335. Radio position finding system. James E. Hawkins and Beverly W. 
Koeppel, Tulsa, Okla., assignors to Seismograph Service Corp., Tulsa, 
Okla., a corporation of Delaware: U. S. patent 2,513,318, issued July 4, 
19S0. 

Wave signal receiving apparatus for translating received space radiated waves 
into position indlcationa, comprising a receiver operative to receive a first pair of 
m€e radiated waves and to heterodyne said waves to produce a first heterodyne 
signal having a fireqnency related to the difference freqnency l>etween said waves, 

said receiver being alternately operative to receive and reproduce a first reference 
signal having a frequency representative of the difference frequency between a 
second pair of radiated waves and modulated upon one of said first pair of 
radiated waves, a second receiver opt^rative to receive and heterodyne said sn rmd 
pair of radiated waves to produce a second heterodyne signal having a frequency 
equaling the frequency of said first reference signal, said second receiver being 
alternate operative to receive and reproduce a second reference signal haviag 
a firaquency rqwesentatlve of the diffeienoe frequency between said flrat pair ti 
waves and modulated upon one of said lecond pair of waves, phase measuring 
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mmm cndtod liy satd tlgiiAls in pain afid operattta to ufMBore the phaaa x€la* 
tlauiitp betireai said Htst betarodyne and aecond xcference (rfgaala and between 
■aid second lieterodyne and liiat leferttuse algnala to provide two indlcatiana of 

the poeition of said receiving system relative to two displacecl sources of said 

waves, and signal responsive-signal level control means for maintaining substan- 
tial amplitude equality between the signals exciting said pbase measuring means. 
Ciaims allowed, 14. 

12386b Geopliysical prospecting systm. James B. Hawkins, Tnlsa, OUa., 

assignor to Seismograph s;ervice Ck)rp., Tulsa, Okla., a corporation €C 
Delaware : U. S. patent 2,513319, issued July 4, 1950. 

In a system of geophysical' prospecting; recording apparatus including means 
fOr driving a movable record element, prospecting apparatus including means for 

activating said recording apparatus to produce a record on said rtvord element 
representative of a characteristic of the earth's subsurface structure, radio eleva- 
tion finding apparatus, and means responsive to operation of said elevation 
finding apparatus for governing said recording apparatus to produce a record on 
said record element of .the eartii's deration at tlie location at wUdi said flrsfr* 
named record is produced on said record element. Claims allowed, 7. 

12337. Radio position determining system. James E. Hawkins, Tulsa, Okla., 
assignor to Seismograph Service Corp., Tulsa, Okla., a corporation of 
Delaware : U. S. patent 2,513,320, issued July 4, 1050. 

A system for in part utilizing the modulated carrier waves radiated from a 
plurality of geographically spaced broadcast transmitters to determine the posi- 
tion and elevation of a receiving point, comprising a fixed station, a mobile station 
separated from said fixed station and located at said receiving point, receiving 
means at each of said stations for separating the carrier wave components of 
said waves from the modulation components thereof, mixing means at each of 
said stations for hetoodyning in pairs the carrier wave components of said waves 
to develop at least two position signals at each station, a pair of transmitters 
at said fixed station for radiating elevation signals of different frequencies and 
for transmitting the position signals deveioi>ed at said lixed station to said 
mobile station, means at said fixed station for heterodyning said elevation sig- 
nals to develop an elevation reference signal and for transmitting said elevation 
reference signal to said mobile station, additional reoeiying means at said moMle 
station for receiving and s^rating the position and elevation signals radiated 
from the transmitters at said fixed station, pbase>measuring means at said mobile 
station for measuring the phase relationship between each i>osition signals de- 
veloped at said mobile station and the corresponding i)Osition signal developed 
by said additional receiving means, thereby to produce indications identifying 
the position of said receiving iwint relative to said broadcast transmitters, re- 
ceiving means at said mobile station for reproducing said elevation reference 
Signal, mixing means at said mobile station for lieterodyning the elevation sig- 
nals reproduced by said additional receiving means to produce a second elevation 
reference signal, and phase-measuring means at said mobile station for measur- 
ing the phase relationship between said elevation reference signals to provide 
an indication of the elevation of said receiving point relative to the elevation of 
at least one of the transmitters at said fixed station. Claims allowed, 31. 
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12888. Badio locatUm SFitem. James B. Hawkiiia, TnlBt, (Mda., urignor to 

Seismocraph Senrloe Oorp^ Tntoa, OUa^ a corporation of Ddawin: 
U. & patent 2,S18.821, iflsoed July 4, 1960. 

A oondiiBed pnlse-tnuislt time and phaac oompariaon asnrtem of poalllon deter- 
twfiif^t*^", comprising tranamitting appaiatoa for concurrently producing poised 
■BlgDBls for pbase and pulse transit time comparison, and receiving apparatus 
remote from at least a portion of said transmitting apparatus and including pbase- 
measuring means and pulse transit time comparison means both responsive to 
said signals for producing separate indications representative of tbe position of 
said receiving apparatus relative to at least one of tbe soorces of said eignala 
Glafana aUowed» 4i. 

12889. Radio-location system. James E. Hawkins, Tulsa, Okla., assignor to 

Seismograph Service Corp., Tulsa, Okla., a corporation of Delaware: 
U. S. patent 2,513322. issued July 4, 1950. 

A palse-transit time radio-location system, comprising a first transmitter for 
radiating a first signal of one frequency, a second transmitter for producing a 
pulsed signal of different frequency, a third transmitter for radiating a carrier 
signal at a third frequency, heterodyning means for heterodyning said first and 
pulsed signals to produce a pulsed reforenoe signal bavlng a frequ^cy related 
to the lieat fr^nency between said Unit and pidsed steaala, modulating- meass 
for modulating said pulsed fetorenee signal upon tbe carrier signal radiated 
bif said thiid tianamitter, and receiving apparatus Including pulse transit time 
comparison means responsive to the pulsed signals produced by said second and 
third transmitters for producing an indication representative of the relative 
positions of said receiving station and at least one of said transmitters. Cialma 
allowed, 19. 
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By Mabt C. Rabbtit and S. T. Vesselowskt 



INTRODUCTION 

Geophysical Abstracts are prepared by the Geophysics Branch of the 
Geological Survey, United States Department of the Interior, as an 
aid to those engaged in geophysical research and exploration. 
Periodicals, books, and patents are regularly searched for material 
dealing with geophysical exploration and with basic earth physics as 
represented by the fields of gravity, magnetism, electricity, seismology, 
radioactivity, and heat 

Abstracts in this issue have been grouped in three sections dealing 
with earth physics, exploration geophysics, and patents. The first 
section has hecoi further divided into sections on gravity, magnetism, 
seismology, electricity, radioactivity, heat, volcandlogy, tectonophysicB 
and the internal constitution of the earth. The section on exploration 
geophysics covers gravimetric, magnetic, seismic, electric, and radio- 
active methods, well logging, and technical aids. Within each group 
the order of the abstracts is as follows : general papers, bibliographies, 
and reviews J theory} instruments; methods and techniques; 
observations. 

As many readers may not have ready access to the sonrce material, 
an elfort is made to include all significant new material in these ab- 
stracts. Wliere geographic names quoted ditfer from the decisions of 
the United States Board on Qeographical Names, the latter are added 
in brackets. 

Geophysical Abstracts 1-^ and 112-127 were issued as Informa- 
tion Circulars by the Bureau of Mines, and 87-111 were issued as 
Bulletins of the Geological Survey. Beginning with 128, Geophysical 
Abstracts are published as Bulletins of the Geological Survey. 

All Geophysical Abstracts published as Information Circulars are 
now out of print Geophydcal Abstracts issued as Bulletins of the 
Geological Survey (except Nos. i37 and 88 which are out of print) 

2U 
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12340. Sergeev, M. M. Potential produced tqr as elllptle lamina of nei^lglble 

thickneBB [In Bnssiaii]: TSentrarnyl nandmo-lBBledov. Inst, geoderii, 
aero0*'emkilkartografii, Trady, no. 51, pp. 112-116, 1948b 

A new method of solution for the value of Newton's potential in points lying 
m tbe central perpendicular to the elliptic lamina is given in a form more con- 
venient for application. This problem was previously solved by TUwnann who 
treated tbe membrane as a limiting ease of a triaxial ellipsoid of a very small 
heigbt, Beimann's solution being given In the form of elliptic integrals of the 
first and the third kind.— £f. T. F. 

12341. Jddice, Antdnlo. La determination de la pesantflnir normale en gtededa 

[The determination of normal gravity in geodesy] : Oeofla. Para e AppL, 
T. 16, Case; 1-42, pp. 7-12, I960. 

The nioai method ci determining the velecenee ellipsoid by dividing the siAere 
into corvilinear rectangles, forming the average valne of the gravity anomaHeii 
obtained at the points inside of any rectangle and forming a series of itf h e r l c al 
fSnctions with a number of terms corresponding to the desired precision. Is 
reviewed. It is concluded that this procedure is fully Jostiflable and insores 
tbe necessary accuracy of the results. — S, T, V, 

12842. Jddice, Antdnlo. A problema da flgnra da terra [The problem of the 
figure of the earth] : Slndlcato Nadonal doe Engenhelros GeAgrafiMi 
PoblicacOes, 8er. 1, na 1, 121 pp.* 1900. 

A critical analysis la made of the methods for determining the figure of the 
ssrthfirom gravitational measurements. The stody Is theoretical in its appKoacih. 
The theory of Pissetti-Somagllana *Is formulated and proven, as the following 

theorem : if a volume of mass endowed' with gravitational property, rotating 
with a known angular velocity, is bounded by an equipotential surface, the 
gravitational potential created by the mass in the exterior space is uniquely 
determined and is independent of the inner structure of the mass. In the deriva- 
tion of this theorem, a development in series of spherical functions is employed. 
The formula of Stdces Is discussed and dlifferent methods used In redocticm of 
gravimetric observations, such as reduction in free air, reduction by wnppriiwilng 
mssiWHt exterior to geold— the Bonguer generalised method, snppteiring ertttlor 
messes while simultaneously assuming the volumes of oceans fitted to a density 
equal to that of the earth's crust, the method of Helmert, and the method of 
Bndzki. 

The method of the determination of the geoid best fitted to observations and 
the formula of Burns is also presented. The methods of the determination of 
the reference ellipsoid are dlsenssed.-HSf. T* F. 
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12848. TakeachU mtostiL On the earth tide of the comineMdMe earth of Tart. 
aUe dentttr and dasticity: Am. Qeopbyi. xmion Tram., t. 81, no. 8^ 
pt 1, pll. 661-689, 1900; 

A theoretical atody of earth tides is presented In which aereral earth model* 
with internal oonstitntiona inferred from recent aeiamological atodlee are em- 
ployed. The equations of motion of a material point in an initially stressed, 
self-gravitational earth, together with the Poisson eqnatioQ form the ftrnda- 
mental differential equations of the investigation. The numerical integration is 
carried out in detail for elastic deformation by tidal action under various 
hyixjtheses as to elasticity and density distributions. 

The values of Love numbers, k and h, and Lambert's nnmber, I, calculated 
for the model earth agree qnlte well with those obtsilned from ohservationi on 
«airtfa tMtes. It is cooMdnded that theatatic elastle ooostants determined bj the 
-study- of esrth tides can bo regarded as the same as the dynamic elastic con- 
'slants determined by seismologic studies. The largest value for the rigidity of 
core compatible with the obsecrations is beUered to bt 10^ to 10^* cgj». BOita.T* 

128M. MasnitSldl. V. A. Reductions of the gravity force [in Buastan]: 

' ^ TSentrarnyl nauchno-issledov. Inst geodetii, aSKOS^'eBlld 1 ksrto- 

grafli, Trudy, no. 51, pp. 46-61, 1948. 

Reductions of gravity measurements Important in the studies of the structure 
of the earth's crust are considered. In such problems, the Faye reduction is 
.of no use because it results simply in displacing downward all disturbing masses 
without changing the general gravitational pattern. The same is true of the 
jB'oincar^l^ray reduction. , The topographic reduction, as applied by Hayford 
SQd iEiowie,1iaatbe a^vantajge of eliminating t|ie gravitational effect of external 
relief, but it is affected by the unavoidable assumption of ground dorndty* nerar 
exactly known. Another drawback is that it displaces disturbing masses 
downward through distances varying from point to point. Various isostatic 
reductions represent an approach to a geological reduction. TUey are useful 
in separating the influence of remote masses from local ones. In this process, 
it is important to take into account the geologic history of the region, often 
'i&sing iiifbrmatf On ftom selsniologi6 and othor sources. ' 

VdnntilaB are determined fbr the sffsc{ of masses, composing the external 
iHeilef 'ftotdHeSt'foT masses distributed at great distances, Vertical or horlsontal, 
and for maiises lying In tlie' vielnity oi! the station; thie most interesting to ths 
geologist. 

Use of sea level as the hasic surface for the reductions Is not important. 
Any confocal ellipsoid containing the same mass, can be used as a base surface, 
^producing the same external effect. 

' ' Mmtil&S dre hU» deriVed for the ahomaliefi of a region* as a function of thS 
KHghts of the cosMspondiilg^^id and as ftmctlons of the deriatfons of the 
'piiiliQab Ihfee.^. r. T. 

&2345i Evsoev, S. V.^ Reduction of gravity force in mountainous regions [in 
Russian] : TSeutrai'nyi nauchno-issledov. Inst, geodezii, aeros"emki 1 
. ksrtogrsiU, TruOj, no. fll, pp. eB<4U, UNKL 

• The author points out the scientific and practical advantages of isostatic re- 
ductions, as compared with others su^' as the fay^, Bouguer, or topographic 
reductions, but he also shows the necessity of applying to every geophjaSeaHy 
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isolated r^ion its own, specifically UMtdUhid, isostatic rednctioil. Tbis woA' 
flcatton flUioald be mad* In accordance with the known or aasotted distribution 
and density of underground maasee, tfaiekneas of sialic Oa^er, and similar fea- 
tures. The GuBCaaus haa never been investigated in this way. The author 
analyzes his own computation methods and those of Hayford-Pratt ; Heiskanen, 
who previously investigated a portion of the Caucasus ; Vening-Meiuesz, and 
emphasizes tliat the boundary of the regional compensation, other data, are 
to be tentatively chosen. 

One hundred gravitational stations, between 41* and 44* N. Utltnde weee 
•electedf thus ooTerlng the main Oaocaans ICoantalna. The ^Uowing iaostatle 
zeductions and anomalies were calculated: local, according to Hayfosd, wltth 
T=9C km. and density /i=0.267; local, according to Alry-Heislcanen, with normal 
depth Ta— 60 1cm., density ^==0 267 and d(?nsity variation A/i=0.6; regional, 
according to Heiskanen, assuiuing radii of the compensating region as 166.7, 
38.9 and 871.1 km. ; anomaly, using tlie Veniug-Meinesz reduction. The small- 
est standard deviation was found for the regional reduction with the radius of 
871.1 km. This radius also gave good reductions for the ▼arioua stations aa 
far aa their independence from ttie respectiTe altitndee la concerned. The resatts 
are preaentsd in tables and on^ a map diowlng the Isestatic anomattes of the 
region. 

The necessity of isostatic reductions is indicated In the establishment of the 
formula for the standard gravity force, whei\ using Stokes' formula, and in 
eases of interpolation or extrapolation of the gravity values to points where no 
graTitational determinations were made. In momitalnous conntrles these points 
are always the inaccessible peaks of the mountains. — 8» T, V, 

12346. Melchior, P. J. Snr riiitluence de la loi de repartition des deu.sit^s h. 

I'int^riour de la terre dan.s les variations lunisolaires de la fjravit^ en 
un point. [On the influence of the distribution of density in earth's 
interior on the lunisolar variations of gravity at a point]: Geofls. 
Pure e Appl., v. 16, fasc. 9-4, pp. 105-116, 1960. 

Observations of lunar and solar variations of gravity at various points of the 
earth show that it is necessary to distinguish three dUCsrent oontroUIng factors.: 
the graTltational effect ol the two oelsatial bodiss determined by Newton's law 
and **»i«"g<wg with their position relative to the point of observation, deformation 
of the earth, and the variation of the gravitational potential at the point of ob- 
servation owing to this deformation. The deformation of the earth is evidently 
determined by its rigidity. Love's eiiuation connecting the rij^idity 5 with h, the 
amplitude of the tide in the eartli's cru^t and with fc, the ratio of the variation 
of the potential owing to deformation to disturbing potential is a— 1+fc— 3/2 Ik 

Qravity varlatteaa are very dillenit to observe becanae of their smallnftMi. 
Bssnlta obtained by dlfflerent scientists do not agree* among fhemsslveB and 
.with the Love relation. The increase of density toward the center of the earth 
increa.ses the effect of elasticity, and the factor 5 in Love's equation is related 
to the deviations of the plumb line caused by displacement of terrestrial masses. 
By assuming four different laws of density variation in the earth's interior, pro- 
posed by Haalck and liullen. discreitancies among the different results can be 
eliminated.and good agreement lietveeB CooHNited' and obesrved valnts obtained. 
However, Love's equation must be considered only as approzimatiion 'beoame 
other factors such as displacement of the pole also cause gravity variation at a 
point of another perlodicity.-HS. T, V. 

MseiS— «l 2 
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12M7. Volt, H. Dber die teste Dtmeniloiiiflnins des BUIUinraTiineten (The 
epttmnni dSmenstoiui of the Miller gnvimeter] : Geofls. Puia e AppL, 
T. 15^ faec 1-2, nk. 90-110, IMO. 

To detennlne the (q;itlmiim eonditioiis controlling the operetlon of the gravl- 
meter. (B<iiiation8 are derived determining its sensitivity as the function of dif- 
ferent constants ct tine Instrument. From the analytical expression of the 

sensitivity, optimum conditions are determined in terms of the dimensions and 
proportios of different menil>ers. This Is followed by the determination of 
mechanical stresses produced in the springs which should be reduced as much 
as possible to avoid permanent deformations, inevitably causing the drift of 
the aero point The aenaitlTlty of the gravlmeter Is estimated as 1 mm. de> 
flection for gravity variation of 5116X10*]^. Sndi sensitivity should be snf- 
fldent to make noticeable the Inflnence of the tides on the gravity force. Ton- 
perature inside tlie iDstniment housing must remain constant within ±l(y-** C, 
but this condition can be attained by the use of sufficient thermal insulation and 
by thermostatic beating. — 8, T. V. 

1284& TBiiboi» GhnJL Thickness of tiie Isostatic earth's cmst In various parts 

of the United States of America: Tokyo Univ., Qeophys. Inst, Geqphji. , 
Notes, V. 8, no. 5, 37 ppi., 1960. I 

Tlie thickness of the isostatic earth*s cmst In the United States has been de- 
termined as approximately 120 km. if the Pratt liypothesis is adopted and about 

00 km if Airy hypothesis of isostasy Is assumed. Because it can be proved 
mathematically that the underground mass distribution conforming to the Pratt 
hypothesis of isostasy with depth of comi>ensation J) produces the same gravity 
field on the earth's surface as does that conforming to the Airy hypothesis with 
the crustal thickness D/2, there can be no preference so far as gravity data alone 
are concerned. 

In most determinations of the tiiidmess of the Isostatic earth's cmst, the 
thidmess is assomed uniform throui^ont the area in question. In the preeent 

study the attempt is made to determine whether or not the thickness of the cmst, 
according to Airy's hypothesis, is uniform throughout the United States by using 
the harmonic-series method of the writer in which the thickness of the crust 
can be found directly from tlie Bouguer anomalies and topography. The con- 
clusions may be applied to Pratt hypothesis as well. 

The usual method for determining tlie thickness d ot the crust Is to find tlie 
value which win make the sum of squares of the Isostatic anomalies calculated 
for that d a minimum. Tlie alternative Is to find the value d which makes the 
squares of the Isostatic anomalies Integrated over the region in questloa a 
minimum. 

The whole area of continental United States can he divided in nine equal 
rectangles, with the number of gravity stations in each ranging from 2:^ to 130. 
The most probable values of d for each rectangle range from about 47 to 133 km., 
on the assumption of perftet isostasy. 

No comparison of the results obtained from gravitational consideratioos wltfi 
•etsmologic evidence is possible fOr the total area of the United Statss. How- 
ever, in the rectangle in the Sierra Nevada where 4=47, Ohakrabarty and | 
Richter have calculated a thickness of 42 Jan., from selsmoiogical obserfa- 
tions.— S. T. F. 
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]2B4a Beer, llicML MeMSNOMiite dt srmtpltj tai the OaMttm Axctle anfl 
Greenland: Oanadlan Jovr. Umtad^, B&t, 28; no. 6^ ppi 6KMM1, 
19601 

During Uie snmnier of IMS, determinations of gravity were nuuto wtth tfie 

Dominion Observatory pendulum apparatus at Goose Bay, Labrador (981.312 
gals) ; Thiile, Greenland (982.923 gals) ; Resolute Bay, Cornwallis Island 
(982.876 gals) ; and Frobisher Bay, Baffin Island (982.167 gals). Free air 
anomalies are —0.046, —0.003, -f a019, and —0.033 mlUigals respectively and are 
rtmilar to Bougiier anomalies because of the low elevation of the stations. 
Anoiiialiee at Thule and Beaolnte Bay are not largB enough to ladlcate any gieat 
departure fnaa laostaay or fkom theoretical gravity as given by the Intematlonal 
f<»mula. Anomalies at Goose Bay and Frobisher Bay, though moderately larger 
are not larger than many that have been observed in other parts of the country. 
Nf^rgaard's determination at Thule is confirmed.— Jf. (7. B, 

12850. Norges Oeograflske ORpniillngs virkaomhet Beretning [Norway 
Geogr. Snrvi^ acttvlty. Annual report for 1949], 42* pp., 1960. 

During the year gratimeter measoremeots were made to tie the Oslo Otieerva- 
tory to the National Physleal Laboratory at Teddlngton, the Blkets Allmanna 
Kartverk In Stockholm, and the Geodaetlak Instltut of Kjfbenhavn. Absolute 
gravity determlnatloiis were made at (Mo, K^benhavn, and Teddlngton using 

pendulum apparatus. Gravimetric measurements were made alon?r several pre- 
viously surveyed profiles, establishing eleven first order stations. Precise leveling 
has been carried out in different regions of southern Norway over a total length 
of 221 km. Norwegian and Swedish geodetic networks were tied by first order 
triangulatlon with 18 Norwegian stations InycflTed. These observations are to be 
used In the constmctlim of the Bnropean network in accordance with declalons 
of the International Geodetic Association. BztenslTe topographic work, covering 
lome 3,000 aq. km., waa dooe ualng photograaunetrlc Biethods.-HS. T, F. 

12351. BogdanOv, A. A., Gurevich, B. L., and Shereshevskafii, S. lA. Gravity 
anomalies and their relation to the principal tectonic elements in the 
western regions of the Ukrainian S. S. R. [in Russian] : Akad. NaUk 
8S8R Ikv., Ser. geog. 1 geofls., v. 14, no. 8, pp. 228-281, 1960. 

Gravitational investigations of the eastern portion of the Carpathian Mountains 
were begun over fifty years ago. Between 1968 and 1988 determinations of 
high precision wm made at 42 stattona Staioe 1047 numerous gravlmetrie 
detenntuatlons have been mada Important data were obtained in 1048 on three 
profilea extending across the main ridge of the Oarpatlilan Mountains, along the 
lines from Uzhgorod to L'vov, from Mukachevo to L'vov, and from Solotvin to 
Galich. All three gravity profiles are similar and are characterized by large 
negative anomalies, with minima (after Bouguer reductions) below the main 
ridge of —60 mgaL along the Usligorod-L*vov profile and —95 mgal. along the 
other two. 

These gravity minima cannot be explained by assuming a lower density of the 

mqper layers, and it is therefore concluded Hmt the real causes of these anomalies 
are the deep displacements of subcrustal masses whi^ took place at the depth of 
many tens of kllometera-HS. T, V. 
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32859^ Cook, A. & MMistowntS attnc^tj in Ireland: DabUn Inst for Ad- 
▼anoM StodlM/ Qaophya lIcaL-iiOk'2,'9t'l, 989Pi>» IMMX* 

A detailed report is given of tiie measurements of gravity made in 1949 in 
^taaOMgtf, DaUin, Sligo, Oalway/aiid Cknk. The fnstnuiie&t used was tiia 
€teniNrid0B penflnlnm apparatus dertgned bjr Sif Gerald Lenox-ConyniSliam, eon- 
•iatli« oC two pandiilMia «f pnllid alMiot 1.01 mc. twliigliig togette with eqnfil 
•amplitode and opposite phaaa; - ^ vsdiioe damping, the pendulums were ^odoied 
In containers in which air pressure was reduced to about 30 mm. of mercury. 
The pendulums are of invar and have hard steel knife edges restlncr on agate 
planes. The timing arrangements consisted of beams of light reflected from 
mirrors on the pendulums and recorded photographically with time marks con- 
trolted by the crystal frequency atandaM, oBCflUitiiiK at 10,000 cycles per aeooiil 
.^pie-r^rl containa a detailM descriptloii of the ttoasarementB and calcolatioiis 
of the errora and oorrocti ooa. 

Dunsiuk Observatory, about four miles northwest of Dublin, has been chosoi 
as the base station for Ireland. Its coordinates are 53°23'13.1" N. lat, 
6*20'16.5" W. long., elevation 80.8 m. above mean sea level. Differences of 
gravity from Cambridge were found by least squares as: Dunsink Obser\'atory, 
+120.84 mgal. =t:0.56 ; SUgo Courthouse, +197.2S mgai. ±0.82; Galway University 
.College, +9&»i mgaL MM; Owk UalToratty OoUege, —aSjESl mgal. ±a87.p- 
B.T.V, 

12353. Lejay, Pierre, fitude gravim^trique des lies Philippines [Gravimetric 
, survey of the PhUippine Island^], 130 pp., Imprimerie de CTou-se-wSi 

Shanghai, 1939. 

A gravimetric survey of the Phillpiiine Islands was made in 1938, usin? two 
Holweck-Lejay pendulums. About 190 stations, formiiiu; over 20,000 km. of 
profiles, were occupied at elevations ranging from sea level to 2,400 m. above 
sea level. Significant positive anomalies were found along mountain ridges in 
contraat to tha llndinga of a prerlona anrrey cm the continent of Aala. Baaalti 
of the graTity determlnattoiui are glTon in a tablo and as a map of Boagoer 
anomaUea.— 4r. T. V, 

12354. Vening Meinesz. F. A. Gravity expeditions at sea 1923-^1038: Nethe^ 

lands GeodeUc Comm. Pub., v. 4, 233 pp., 1948. 

This publication contains the complete results of the gravity expeditions at sea 
made by the Netherlands Geodetic Commission up to the year 1938. Data are 
included for 844 stations, isoataticaliy reduced according to the Hayford-Bowle 
«qet^od and according to the Airy-Heiskanen n^thod, based on the hypothesis 
Of a floating rigid crvQt 40 km* ihiefc, and alao imdor the asBomptioii of nglonal 
compensation for crmtal thlfflmoasQi of 20 and 80 km. 
. JIMhods of seductifvi wa diaooMMd in nelatlon to nmn .on tho oonatttiitloB 
4if the upper layer recently formed from a study of -gravitational and atl» 
mological data. Special chapters are devoted to the results of gravity surveyi 
in the Indonesian Archipelago, over and near volcanic islands, over the con- 
tinental margins, and over the oceans in general. Gravity profiles discussed in 
the text, maps with calculated isostutic anomalies, a geological map con* 
atmeted ftom these data, and two bathymetrlcttiArtB areinqlndad.^HSf« I*. F. 
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12355. AlMn, Han&M. On the origin of tlic terrestrial and solar general 
magnetic field: AMr tdr B^ysik, Band 2, HiLfte 3, p. 221, 1930. 

Ibeie l8 good evidence for tb^ /nBsami»tion tbat 1^ tecreabrua and flolar ma^t 
netic fields are due to intey^ial electrij^ correntn. Tbe problem ia to deviat A 
aelf-ezclting electric genefatfur tp be made of elementa eodatlag in tbe inlerloni 
of tbe eartb and sun. t 

• A system of whirls in the interior of the earth may give the same effect as 
a homopolar inductor which, surrounded by a system of rotating cylinders, 
acts as a self-exciting electric generator and produces a magnetic field that». 
outside the generator, is approximately of dlpole type. A simple calculation 
sbows tbat even very sUnr Inftevnal motlQiiB «i» enougb to prodnoe a fl^d oC 
the obeyed order of «nagnttade.<^. A, jfif. 

1235& Truesdell, C. On the effect of a current of ionized air upon the earths 
magnetic field : Jour. Geophys. Research, v. 55, no. 3, pp. 247-260, 1950. 

An equation governing the perturbation field induced by the motion of a con- 
ducting fluid in a uniform magnetic field is derived and a general solution for 
the steady state case is presented. From the study the following facts con- 
cerning local magnetic disturbances produced by upper atmospheric winds are 
deduced: The first-order perturbation problem is purely magnetic. Any given 
compoooBt of magnetic perturbation may be analysed independently of 
tbe otbers. It Is futile to conjecture tbe nature of tbe upper atmospberic winds 
and tbe extent of tile loniaatlon of tbe air as an infinite number of different con- 
jectures can lead to any one perturbation field. In the static case, each com- 
ponent of the perturbation field is a Newtonian potential and hence any static 
perturbation field arising from a localized disturbance falls off, according to the 
inverse first-power law for large distances. In the static case a definite center 
of disturbance and strength of disturbance exist for any given component, and 
tbese may be calculated from magnetic observations at large distances from the 
center.— J^. O, B. 

12887. Blaha, Frledrich. l^ber eine Methode den magnetischen Kraftverlauf 
rJiundicli siclitl>ar zu machen [A method of making visible the spatial 
pattern of magnetic forces] : Zeitschr. Naturf., Band 5a, Heft 4, pp. 
288^294t and table 226b., 1960. 

The pattern of the magnetic field between pole shoes of arbitrary shape in a 
machine or an apparatus may be made visible by a method based on the glow 
discbarge produced wben an appropriate electric voltage dffflereiice Is applied ' 
under Tacuum. Beplicas of tbe pote^sboes are prepared, covered witb a Qpedal ' 
laequer, and put In a conveniently designed contactor In tbe predetermined rela* 
tive position. By maintaining vacuum in the container and applying a sufficiently 
high voltage difference between the pole shoes, a visible glow discbaige can 
be produced, representing the pattern of the magnetic field. 

Seven different configurations are shown by photographs including two op- " 
positely directed conical pole shoes, an acorn placed i)erpendicular to a plate, 
and a sharp point directed into a cavity, ^e'dtotuililng effect of an extraneous 
piece of Iron on fSie tirlglnlil flield'pattern may also be made visible and reproduced 
on a pbotograpb.-HSr. T,y, 
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1285a Kondorskii, E. I. The theory of magnkic properties of conglomerates 
and powdered enbetances [in Russian] : Akad. Nauk Izv., Ser. 

gfiog, 1 geolls., 14, no. 4, pp. 294-801, 1950. 

In prospecting by magnetic methods it often becomes necessary to determine 
magnetic snsceptibility of combinations of magnetic and nonmagnetic snbstances. 
Bmpirical fomulaa used for ttais purpose are deriTed only for certain special 
cases and are oftra quite inaccnrata From fbeorettcSl analyais of the problem, 
taking into account tlie inner demagnetising effect of macnetlc partide^ tkt 
foUowing formula for susceptibility of a mixture ia derived : 

V is the Tolnme conoentratton of the magnetie anbetance in tlie mixture and K 
its magnetic snsceptibiUtsr. Tbe influence of elastic atreaaea on the magnetic 
susceptibility of mixtnrea Is atndied and the necessary ooavactions to the dsrifsd 
formula are given. This phenomena can be noticed in atndylng the map^ 
anomalies of different formationB in regions of high aeiamidty.— 9. T, T. 

}2869. Tsnbokawa, letsnme. A new type magnetometer: Jonr. QeosHignetiBi 
and Geoelectricity. t. 1, no. 1, pp. 10-11, 1900. 

A Helmholts coil is mounted perpendicular to the horizontal and vertical 
axis of a tlieodolite. Within the Helmholts ooU a rotating pick-up oofi IS s«t 
perpendicular to the axis of the theodolita The e. m. f . generated in the pidtop 
coil is amplified and detected with a magic eye (9(36). Asimutti and dip oC the 

geoumgnetic field are determined by orienting the theodolite in horiamital and 
vertical planes for null as indicated by the magic eye. Horizontal intensity Is 
determined by measuring the horizontal field of the Helmholtz coil necessary 
to give a zero reading when the axis of the rotating coil is less than 4" from 
vertical. The potential drop across a standard resistance as measured against 
a standard call is used to determine the field of the Helmholts coil whose con- 
stant was determined by comparison with the standard value. Field use sa 
Sbikoku for three months in 1948 demonstrated the practicability of this la* 
strument.— IT. J, Dm 

12300. Morelli, Oarlo. Nuovl criteri per la alstemaslone magnetica [New cci> 
terla in magnetic inyestlgationa] : Annali Geofls., y. 8» no. 8, pp. 84IMi8B^ 
1049. 

With modem hutroments, it is poMdble to measure D with an aecuracy of 
±0.V and H or Z with an accuracy of ±5 gammas. In northwn ItalJf ivhen 
/ averages about 02* and M 21,000 gammas» an error of 0J»' In the measurement 

of / involves an error of more than 13 gammas as tn 2. Thla imposes tbB adee* 
tion otH otZ as initial observation data. To increase the final accuracy measure- 
ments should be repeated several times. In general, relative measurements, 
AD, Aif, and AZ give greater accuracy, are easier to make, and are much more 
economical. 

For a magnetic survey of an area of about 10,000 sq. km., it Is suggested that 
a certain number of absolute stations of the first order be establiabed sobm 
CO to 160 km. distance apart These stations are superimposed on a netweik 
of relative stations of the second order of precision, with some 10-20 km. dis- 
tance ai>art, and finally a denser network of relative stations of the third 
order. As instruments, portable magnetic theodolites for absolute measure- 
ments and Schmidt magnetic balance for relative determinations are suggested. 
(See also Qeophys. Abstract 11030).— fir. T, V. 
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12S61. Wasserfall, K. F. A study of the secular variation of magnetic elements 
based on data for D, I, and H for Oslo, 1820-1948: Jour. Qeophys. Re- 
search, V. 55, no. 3, pp. 275-299, 1950. 

A general view of the secular variation of the more important magnetic ele- 
ments mafy be obtained from annual means of /, and D at Dombfts, Oslo, Rude 
Skov, and Potsdam. The i/ -curve shows a steady increase of about 13 gammas 
per year to abont 1906 and then an ETcraga decreaae of abont 22 gammaa per 
year. Tbe /•curve ia more or leaa paralM to an Inverted if -carve, decieastns 
1^' annually to 1006 and then increasing 1.5' per year. Beaidea aecuiar progrean^ 
there Is a more or less peiiodic variation evidently caused by variation of the sun- 
spots. There is no indication of an 11-year variation in the D-curve, but appar- 
ently an approximate periodic variation with a period of about 70 years. The 
secular curve for D moves westward with an average rate of 10.5' annually to the 
turning point abont 1010 and then decreaaea toward the east with an average rate 
of 7.1' per year. Gonu^rlaon between aecuiar cnrvea for H and the correapondins 
cnrvea for / at eleven magnetic atatlona between geomagnetic latitodea 60* and 
60* north show atriking almilarity.— Jf . O, R, 

12362. Howe, H. H. An anomaly of the magnetic daily variation at Honolulu: 
Jour. Geophys. Research, v. 55, no, 3, pp. 271-274, 1950. 

The grouping of months customarily used in computing mean daily variations 
is not always suitable. Dally variations of H at Honolulu from 1902 to 1936 
show both maximum and minimum in the "equinox" group of months.— Jf. C. R, 

12868. Nagata. Takeshi and Akimoto, Syun'ltl. Magnetic transition points of 
volcanic rocks: Jour. Geomagnetism and Geoelectricity, v. 2, no. 1, pp. 

29-33, 1950. 

The thermal change of susceptibility of thirty specimens of volcanic rocks 
was measured by a ballistic method in a weak magnetic field, several times as 
much as the geomagnetic field. Specimens were heated to about 660' C. and then 
cooled to room temperature, the susceptibility being measured every 20° G. 
during both heating and cooling proceaaea. The auaceptlbility of all apedmoia 
becomes apparently aero at about 000* 0., but the mode of change with tempera^ 
ture la not almple. Four general types of changes are recognized : the reversible- 
ordinary tn)e, In which the susceptibility increases gradually to 400" C. and 
then decreases abruptly, the change in cooling following almost the same curve; 
the irreversible-ordinary type, in which the change in lieaiing is similar to the 
preceding but the cooling curve differs; and the reversible- and irreversible- 
extraordinary types, in which the tlimial change of susceptibility is stepwiae. 
The magnetie-tranaltion points depend on the chendcal constitution of the rodL 
The ordiuary'type change is attributed to magnetite graina containing aome 
Impurities, but the original ferromagnetic mineral In the eztraordhiary type 
could not be identified.-— if . C. R, 

12304. Bikiteke, Tsuneji. Magnetic anomalies and the eorresponding magnetic 
centrea: Jour. Geomagnetism and Geoelectricity, v. % no. 1, pt 1, 
pp. 20-24 ; pt. 2, pp. 26-28t 1060. 

A method Is proposed for finding the position, Inteasl^, and direction of an 
underground magnetic dlpde firom the correspmidlng veHical intenalty anomaly 
observed at the earth's surface. The dlpole terma are the moat important In 
the magnetic anomalies that are due to magnetic matter, the ahapea of which 
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4o not deviate markedly li^oni a sjBineie, AppUettiov «f QeQiod to acM 
anMuUiM glm d^gptlMi <»f tb« inasoatle ceoteis tliat rtmg^ agree with the 
centers of the magnetic matter to wbkHi the anomalies are due. From an 
analysis of the magnetic changes which accompanied the 1940 eruption of Miyake- 

jfma volcano, it was concluded that the depth of the nuipnetic center was 12 9 km., 
in good agreement with the conclusions of Takahashi and Hirano that the ( luinpes 
were equivalent to those which would result if a sphere with center situated at 
a depth Of 8 km. lost its susceptibility. In Pnrt 2 the method is estsoded te 
cases In which the magnetic anomalies are given in dip, and the changes In 
that accompanied the 1985 earthqnalce are anal9aed.^lf. C, R, 

12865. Nagata. Takeshi, Hirao, Kunio, and Yoshikawa, Hanio. Remanent mag- 
netization of "Pleistocene" deposits — Paleomagnetism iu Japan: Jour. 
Geomagnetism and Geoelectricity, v. 1, no. 2, pp. 52-58, 1949. 

The intensity and direction of magnetic polarization in the upper 7 meters 
of the ^arita bed, a horizontal layer of rieisiueene age, were measured with an 
Induction-type magnetometer. The dlrecti<ni of magnetic p<flarisatlon of each 
part of the layer la, roughly speaking, not much diiferent from the present geo- 
magnetic field although there ia some oTidence of regular sgrstematic diange 
with d^tb. The declination shifts westerly with increasing depth to a maxi- 
mum at about 5 meters. Fluctuations in both declination and dip have periods 
of approximately 1,500 to 2.000 years (40 to r»0 cm ). Examination of the 
statistical reliability of the apparent direction of polarization and constitution 
of remanent magnetism indicates that the direction of polarization ought to 
agree within a few degrees with the geomagnetic force at the time of depoaltian 
of the material. — M. O. R. 

12366. Giorgi, Manrizio. Medi, Enrico, and Moiclli. Carlo. Rilievo mngnetico 
regionale nelle Marclie jn-r la istituzlont- di un O.syervatorio Maguetico 
Centrale [Regional magnetic survey of the Marcbe region for the es- 
tablishment of an [ItaUan] Central Magnetic Obserratoiy] : Anaall 
QeoAs, T. 3, no. 2» pp. 148-ni» 1960. 

The Istituto Nazionale dl Oeoflsica, in planning the erection of a new central 
magnetic obiservatory, has conducted preliminary magnetic surveys of manj 
regions in central Italy. Extensive regional magnetic, ancnnalies in Italy make 
many regions poor sites for a magnetic laboratory. The most promising area was 

the region along the Fabriano-Iesi-Falconara Alta railway where, from De- 
cember 10-19 to March lO.'iO, detailed and very precise magnetic surveys were 
made. Three Schmidt magnetic balances were used, one remaining at the 
base observatory. The average precision of the readings was better than ±5 
gammas. More than 400 stations were occupied. The results of the survey diow 
that the sheeted region is weU .adapted for the erection of the magnetic 
o6servatory. ' 

The report contains numerous tables, readings made at 170 stations, detenni* 

nations of the average errors, graphs of transient variation of the magnetic 
vector, and maps. The procedures and methods followed in the survey were 
based on the results of the special Study by C. Morelli. (See Geophys. Abstract 
12300.)— T. V. 

f • ■'*..,. • - ■ • 
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12367. Koshikawa, Yoshiaki. Magnetic survey in the area of topograidliGal 
detonnAtton of Volcano Um : Tokyo Univ. Burlbqiiako Bcooor ch Inat. 
BqU., v. 27, pta. 1-4, pp. 21-25, 1940. 

A magnetic survey was made with a Schmidt -t.vi)e Aflkanla aj^roxiinately 
two inontha before the June 1944 eraptfon and two montba after the upheaval 
of the ground at the eastern foot of the volcano. Measurements of the relative 

intensity of the vertical component were made at 109 atatlons over a 7-kllometer 

distance along a north to south road. The majrnotic profile showed iwsitive 
anomalies in the nphoavMl areas, and a sharp negative in a mineral spring zone. 
It is eonelnded thai hasic hk k such as the somma lava, wliicli lies at a depth of 
120 meters, was elevated by active magma. — M. G. R. 

12968. Ferraz de Carvalho, Anselmo. Estudoe de geologia e de geotisica [Studr- 
ies in geology and geophysics], 143 pp., Ooimbra Univ. Pub., 1960. 

This Is a collection of arttcles and lectures on geological, meteorological, and 

geophysical subjects. Included are an analysis of modem conceptioaui and 
hyi>othoses of voUanism in connection with different geodynamic phenomena, 
especially of orownic nature; the variati<tns of the gravity vector at any point 
of the earth's surface and of o<eanic tides ca>ised by the action of the moon and 
the sun ; seismic phenomena and the methods of their investigation ; terrestrial 
magnetism, methods of studying geomagnetic phenomena, and periodic and 
spontaneous variations of geomagnetic field. Tables of annual means of geomag- 
netic veetors, as determined at the Oeophyslcal Institute of the University of 
C^>inibra for the years 1878-192G and at the observatory of Lisbon for 1858-1898 
are also given. — S. T. V. 



12309. Roberts, E. B. and Ulrlcb, F. P* Selsmologlcal activities of the U. S. 
CosBt and Geodetic Survey in 1948: Seismol. Soc. America BulL, v. 40^ 
no. 3, ppk 195-216, 1900. 

Activities of the Bureau during 1948 are summarised. Included are tables 

lit 48 earthquakes in western United States of intensity 5 or greater on the 

Mercnlli scale; isoseisnial niniis of the earthqtiakes nf March 11 in no: thwest 
Te\";is, I>e(»'inber 4 in s<nithern California, and Docemher 2t> in western Nevada; 
a list of strong-motion records: tilttrranis from lyong lieaeh and Berkele..' ; and 
a seismic probability map for the United States. — M. C. It. 

128T0. Ifacelwane, J. B. Jesuit Seismological Association Twenty-fifth An^ 
niversary Commemorative Volume, 847 pp., St. Louis, 19S0. 

This volume is divided into three parts: the first, a sketch of the history of 

the Association and its Central Station; the second, a series of chapters describ- 
ing each of the seismological stations or observatories that have at any time 
been members of the Jesuit Seismological Service or the Jesuit Seismological 
Association; and the third, a list of publications by personnel at any time con- 
nected with the Jesuit Seismological Association or its member stations. — N. A. 8. 

12871. Agarwala, K. S. Studies in seismology in the India Meteorological De- 
partment : Jour. ScL Ind. Besearch, v. 9, no. 4, pp. 116-118, 1990l 

Tlie activities of the India Meteorological Department during the past forty 
years are reviewed. At present, seismological observatories are maintained at 
•28615—51 8 
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OoUba, Galcotta, DtHM, and Kodalktnal, and an experimental station at Poona, 
chiefly devoted to the dealgn and UnproTement of Inatnunents. These obeervt- 

lories are equipped with Milne-Shaw seismographs, supplemented buf Omori> 

Ewing instruments and several high-magnifleatlon Wood-Anderson seismographs. 
Plans are being made for setting up a first-class seismological obserratoif at 
Shillong which is in a region of intense seismic activity. — S. T. F. 

12372. Broggl, J. A. Giclo de conferendas sobre sismologfa [A course oC lee- 
tures on seismology] : Peru Soc. Ing., Inf. y Mem., 51, no. 6^ pp. 
344r^47, I960. 

The BBCoela Nadonal de Ingenieroe has included a course of lectnres on 

seismology In its curriculum. The program includes fondamental knowledge 

of earthquakes; theory of seismometers and other instruments used in the study 
of earthquakes; the effect of seismic shocks on different structures; seismic 
piethods of exploration for minerals and for investigation of dam sites. — S. T. V. 

12378. Savarendcll, B. F., and Klmos, D. P. The elements of sdsmology and 

seismometry [in Russian], 344 pp., Gostekblidati ld49. (From th% 
review by B. A. Koridalin in Sot. Kniga, no. 10, pp. 3&-41, 1850.) 

The book is written in two parts, the first by Sayareoskil, on the theory of the 

propagation of elastic waves through the earth and the methods of interpretation 
of seismic observations ; the second by Kirnos, on the organisation of seismologi- 
cal obserrations and the theory of instruments. — 8, T, V, 

12874. Valle, P. B. Oontributo alio studio delle onde di LoVe [Ck>ntribution to 

the study of Love waves] : Annali Qeofls., v. 8, no. 2, pp. 281-260; UKWl 

By calculating the spectral distributioa of the energy associated with a 
non>monociiromatic Love wave, it is possible to evaluate the intensity at the 
surface per unit of energy, as a function of the frequency of the wava 

It Is found that the energy shows a maximum for a certain value of tbe fke- 
Quency, which decreases as the thickness of the overlying layer increases. At 
frequencies higher than those corresx>onding to this maximum, the energy de- 
creases rapidly to zero; at lower fretiuencies, the energy decreases slowly to a 
finite value. The effect of the dissipation of energy is to reduce rapidly the 
intensity of high frequencies, thus decreasing, In general, the predominant 
frequency as the distance increases. 

The passage of Love waves from one layer to another causes a redistrlbutloii 
of the spectrum of the intensity at the surface. When die wave passes to a 
thicker layer, lower frequencies are amplified and the higher frequencies are re- 
duced. The reverse takes place in the transition to a tliinner layer. (M 
aUo Geophys. Abstract 12173.)— T, V. 

12875. Gassmann, Frits, and Weber, Max. KrystaUbeschleunlgungswesser des 

instltut fllr Geopbysik der BTH [The crystal acceierometer of the 

Institute for Geophysics of the Federal Technical High School]: 
Schwelser. naturf . Gesell. Verb., 120 Yersammlung, pp. 10&-107, 1940. 

An acceierometer far use in studying industrial vibrations and In seismic 

surveys has been developed and constructed by the Instltut ftlr Geophysik in 

Zurich. The principal element is a crystal of Rochelle (Seignette) salt which 
generates an electromotive force under the bending action of inertia forces 
caused by the acceleration to which it is exposed. This electromotive force is 
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amplified and measored Ij an incUqator conaisUag of a aiaiilar CQratal aenatbla 
to toisloii provided with a miniite minor, maUog It poaidtite to record the yllMra- 
tioiia photographically. 

The sensitivity of the inatnunait may be as high as 0.06 mnL/sec.' per 1 nun. 
of the scale. In the frequency range of 1 to 400 c.p.s. the error of the reading 
•is less than 1 percent and the phase displacement is less than 6". The magnifi- 
cation is 8 X 10 ^ for 10 c.p.s. and 8 XIO * for 100 c.pA The speed of the recording 
paper way be as much as '6 m./sec. 

The equipment has been repeatedly tested In the field, in measuring vibra- 
tioos of the buUdinss, paved streets, bridges, and in seismic investigations 
of dam sites and similar applications.— 7. F. 

12376. Sulliowski, E. I. The University of Pittsburgh pen-aiul-ink recording 
seLsmograi^: SeismoL Soc. America BulL, v. 40, no. 3, pp. 165-168, 
1950. 

A system for pen-and-ink recordintx of the output of a soisnionioter, such as the 
Wenner, is described. The light bt^»aiii is rellected from the galvanometer to an 
R. C. A. 1F21 phototube placed horizontally in the path of the reflection. A Gen- 
eral Electric type C. E. photoelectric recorder is used to transform the output of 
the 1P21 tnbe into pen-and-ink recording. Standard recording drums may be 
used.— Af. <7. R, 

t2Sn. Volk, J. A. Tlie photoelectric seismograph : Seismol. Soc. America Bull., 
y. 40, no. 8, pp. 160-173, 1980. 

A visual-recording seismograi)h. using a photoelectric <eU in conjun< tion with 
the standard photographic method, has been developed at St. Louis University. 
A standard O-volt exciter lamp is used as a light source and the light beam is 
focused in a V-shaped light wedge after being reflected from the galvanometer 
mirror. The modulated light beam Is received by a type 918 photoelectric celL 
Poises from the photo^ectrie cell are amplified by means of a standard AF ampli- 
fier with linear response from 1(X) to 1,000 c.p.s. Type r>G^S and OFO tulx^s in 
I>entode connection are used in a resistance-coupled amplifier to provide snfh( lent 
gain and outi)ut, after rectification by a germanium crystal, to drive a standard 
0-5 MA ink recorder. — M. C. li. 

12878. Nasu, Nobuji. Strong motion vibrograph : Tokyo Unlr. Earthquake Re- 

search Inst Boll., T. 25, pts. 1-4, pp^ 67-dO, 1947. 

A three-ccmiponent mechanical 8elsm<^;raidi has been deirtgned for measuring 
strong vibrations such as those of bridges or railway banks resulting from the 

passage of trains. Horizontal components are inverted pendulums. The movable 
part of the vertical component is suspended by a pair of helical springs, the lower 
ends of whicli are hooked to the pendulum bob. l^eriods of all components are 
0.4 second, and air damping is used. Magnification is seven. — if. C. R. 

12879. Ikegami, ByoheL A nomogram for magnification of seismometer: Tokyo 

UnlT. Earthquake Besearch Inst Bull., v. 28^ pts. 1-4, pp. 55-SO, 194a 

A nomogram Is giT«a for determination of true amplitude of ground motion 
when the constants of the seismometer and recorded anqilitude and period are 
known.— Jf. C. R. 
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12880. Yolk, J. A. MIcroeeismIe arc Ugttt timer: Blectronics, 28, no. 0» pp. 
190-196, 1900. St Louis UdIt. Inst Todinology Pub. no. 45. 

A timing marker which makes use of an arc li^t tnbe in conjunction with tbe 
nsnal toning-f ork oscillator Is described. ▲ circuit diagram is given.— Jf. C. B, 

12381. Rothlisberger, Hans. Messung der Geschwindigkeit elastischer Wellen inr 
Sandstein [Measurement of the velocity of elastic waves in sandstone]: 
Schweizer. naturf. Gesell. Verb., 129 Versammlung, pp. 107-100, 1949. 

The velocity of propairation of seismic waves in dififerent rocks of the Swiss 
Alps was measured using the a(celer<»moter designed by the Institut fiir 
Geophysik. (£fe6 Geophys. Abstract 12375.) At the same time elastic properties 
and densities were measured in a laboratory. 

In the field* explosions of about 40 kg. gum dynamite were electrically produced 
and recorded. The time of arrival of the first wave was determined at distances 
greater than 5 meters from the shot point. The accuracy of time recording was 
about 0.1 millisecond. Determinations of the velocity were made in sandstones 
that varied slightly in waiter content, color and other properties. Velocities in 
general ranged from 2.0 to 2.5 km. /sec. with a velocity of 3.075 km./sec. in one 
place. Where it was possible to determine the time of arrival of the transverse 
wave, Poi8Son*B ratio was found to be 0i258±0.006. 

In the laboratory, the measurements were made on sandstone samples of 
4x 4x80 cm., which were excited to vibrations after they had been clamped in a 
vise at one end. The computed values of the velocity were always lower than 
those found in the field even though corrections for three dimensional stress 
conditions were taken into account. The causes of these discrepancies are 
not clear.— S. T. V. 

12882. West, 8. S. Dependence of seismic wave vtiodty upon depth and lith> 

ology : Geophysics, v. 15, no. 4, pp. 658-682, 1960. 

Relatively pure clastic sediments have interval velocities givra quite closely 
by the general formula i^ vo {l-\-cz/vo*), where i^ is a constant cbaracteristie 

of the rock and c is 3.3 km. "/sec*. From this equation ( an be determined a func- 
tion r'— 0." cz wlii< h delinks the minimum possible velix ity at a given depth and 
the maximum depth at which a given velocity can occur. An upp^^r limit of 
velocity is given by data on limestones and by refraction nu asurcments from 
8 to 50 km. The limiting curves converge near 150 km. depth toward the func- 
tion f^— 18Q« which holds from 200 km. to the boundary of the core at 2,900 km. 

It is suggested that velocity increases with decrease of porosity. The lower 
limit of velocity may correspond to the maximum porosity permitted by a given 
overburden and the upper limit is the velocity attained at zero porosity. Ab- 
normal velocity functions may indicate a change of grain size in the sediments 
with depth and thus give a clue to migrations of ancient shorelines. — M, C. R. 

12883. Kanaf, Klyosht On the existence of the M» waves In actual s^smlc dis- 

turbance: Tokyo Univ. Earthquake Research Inst. Bull., v. 26, pts. 1-4, 
pp. 67-60, 1948. 

To confirm the existence of Mt waves (Rayleigh waves along the boundary 
between the layer and subjacent medium), seismograms of two shallow earth- 
quakes were analysed. A phase was identified with minimum group velocity 
and period in dose agreement with those predicted by theory.— If . (7. R, 
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12384. Caloi, Ptetro, Marcelli, L.. and Pannocchia, G. Ancora sulla velocitii de 

propagazlone delle onde siiperficiali per tragitti snbatlantici. Tontativo 
di prospczione profonda del bacino AUantico, niediuiite le curve di dis- 
persione delle oiide Lq [Further note on the velocity of surface waves 
through sub-Atlantic paths. Au attempted exploration of Atlantic basin 
deeps using the dispersion curve of Lq waves] : Annali Geofis., v. 3, no. 2, 
pp. 215-222, 1950. 

Additional evidence la presented to supliort tbe eondoslon that the Atlantic 
basin, at least in its north-central part, is, with respect to the propagation of 
snrface waves, identical with the Padflc basin. A tentative determination of 

the thickness of the Upper layer under the Atlantic Ocean is made on the basis 
of the dispersion curve of Lq waves. If the granitic layer is assumed to be 
absent or of negliixible thickness, the thickness of this layer is about 17 km., 
of the same order as the similar layer under the Facihc Ocean. — 8. T. V, 

123%. Peronaci, Francesco. Deterrainazione del valore medio dello spessore 
(lello strato di grnnito i>er i tragitti Turkestan-Europa [Determination 
of the average thickness of the granitic layer between Turkestan and 
Europe] : Annali Geotis., v. 3, no. 3, pp. 407-410, li>50. 

From the dispei sion of Love waves on the seismograms recorded at eight Euro- 
pean observatories for the violent earthquake of November 2, 1946, the average 
thickness of the granitic layer over the Turkestan-Europe path was found to be 
18 km.— fir. T. V. 

12386. Schulze, G. A., and Fiirtsch, Otto. Die seismisrben Beobachtungen bei 
der Sprengung auf Helgoland am IS April 1947 /-ur Erforschung des 
tieferen Untergruudes [Seismic observations during the explosion on 
Helgoland on April 18, 1W7 for the exploration of the crust] : Geol. 
Jahrb., Band 84^ pp. 205-242, 1960. 

Seismic observations of the Helgoland explosion were made at the Leipzig, 
Jena, and Stuttgart observatories, and at 24 seismic stations, along three protiics 
south, south-east, and north-east from the source. The velocities of P and ¥ 
were &40 km./sec and 2.94 knu/sec indicating a Poisson's ratio of 0.288. The 
thickness of this layer is 6.0 ± 1.0 km. The travel time curves of P and 8 are 
straight lines. 

The P* wave appears on seismograms of stations at distances greater than 

107 km. The velocity for the first 200 km. is 6.18 km./sec, and then suddenly 
Increases to 6.6 km./sec. The depth of the P* layer is 9.8 ± 1.5 km. The 
velocities of 8* are 3.67 km./sec. and 3.87 km./sec., and Poisson's ratios are 0wJ28 
and 0.238. 

At all stations in northwestun Germany, the Pn velocity was 9.32 km./sec. 
but beyond this region the vtiodty was 8.14 km./sec. This decrease may be 
the dSect of an inclined boundary surface of the perldotite layer, but gravity 

measurements contradict this assumption. The 8n velocity Is 4.88 km./8ec;, 
and Poisson's ratio is 0.283.—^. T. V, 

12887. Tuve, 11 A., Goranson, R. W., Orelg, J. W., and Hooney, W. J, Progress 
report on studies of deep crustal layers by explosive shots : Union g^od. 
g6ophys. intemat. Sec. 86ismologie, Travaux scl.. Ser. A, fasc. 17, pp. 
5-e,1850. 

A preliminary report on the program of the Oarnegie Institution of Washing- 
ton. (iBes also Geophys. AbstractllOOS.)— Jf. Jt. 
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12388. Dobrin, M. B. Submarine geology of Bikini Lagoon as indicated by dis- 
persion of water-borne explosion waves : Geol. Soc. America Bull., v. 61, 
no. 10, pp. 1001-1118, lOBO. 

The normal-mode theory of Pekeria has been applied to water-wave dispersion 
recorded from the seismic-refraction survey of Bikini Laguou. Investigations of 
water waves of 50 c.p^. and blgber, in tlie lagoon within 1-2 miles of reefs, 
give results compatible with normal-mode predictions for a liquid bottom and 
with refracticm indleatiOBB. The dat^ show a speed of 1.05 times that of water 
within 20 feet of the bottom increasing to 1.3 at a depth of about 40 feet. Results 
of shots farther from the lagoon edge indicate speeds in the bottom much 
higher than shown by the refraction data. Dispersion patterns from shots in 
the central part of the lagoon show a discrepancy with the Pekeris theory that is 
attributed to a lateral variation in sedimentary composition between the edge and 
center of the lagoon. The Airy waves give information on the stru c tur e of the 
bottom to a depth of about 400 feet Their group v^ocity and frequency are as 
predicted by the Pekeris theory for a bottom velocity of 6,000 ft/see., which was 
found in the refraction studies. The fact that the Airy waves agree with the 
theory and the high-frequency waves do not, for data from sliots near tiie higoon 
center, suggests that the lateral change in type of sediment disappears within 
a depth of 100 feet.— J. L. M. 

12889. Murphy, L. M. United States Earthquakes 1M7: TJ. S. Coast and Geo- 
detic Survey Serial No. 780, 62 pp., 1060. 

This publication sununarises earthquake activity in the United States and 
regions under its Jurisdletioa in 1047. Included are noninstrumental reports 

(felt reports) Of 223 earthquakes in the United 'states, Alaska, the Hawaiian 

Islands. Panama Canal Zone, and I'uerto Rico, a summary of instrumental 
epicenters for 1945 of earthquakes recorded in the United States, epicenters of 
the principal eartJiqunkes of the world during li»47. and analyses of strong- 
motion records. The most severe shocks in the United States in lli47 were those 
of November 23 in southwestern Montana (intensity 8), April 10 in southern 
California Maniz fault (intensity 7), and October 16 southwest of Fairbanks 
(intensity 8).— if. O. R. 

12390. Krinitzsky, E. L. Geological investigation of faulting in the lower Mis- 
sissippi Valley : U. S. Waterways Experiment Station, Tedi. Usm, 8-811, 
80 pp., 1060. 

The lower Mississippi Valley is a r^on of not infrequent earthquakes re- 
sulting from faulting in the bedrodc underlying the Recent alluvium. Between 
1916 and 1081, 25 shocks were recorded that centered in Missouri, 16 in Arkan- 
sas, and several more in niinids, Tennessee^ Kentncicy, and Misslssippt. Since 

October 1909, when the St. Louis seismological station was established, some 
80 earthquakes have been observed in the lower Mississippi Valley. 

Engineering structures in most of this region may be designed without partic- 
ular reference to possible future faulting, but when an important structure is 
to be built in a known or suspected fault area, foundation conditions should be 
studied with the idea that special earthquake-resistant features may be neces- 
sary in the design.— £r. 2*. F. 
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12391. Tercedor, Mariano. Esiudio sismotectonico de la vegu Granadlna [Seis- 

motectonic investigation of lowland ot Oranada] : Ke?. Geofis., t. 9, no. 
34, pp. 189-209, 1950. 

The seismicity of Andalusia is studied on the basis of seisniologic data of 300 
earthquakes between 1908 and 11)47 recorded at the Osservatorio Geotisico de 
Cartuja. Tlie following concluBions were reached : because of the lower strength 
of Oie upper layer of Qaartemary aUnvliiiD, ghoeks propagating tluoui^ tt are 
not as violent as tlioae In sunomidiiig Hiooene strata; tectonic l^actme s Mnr 
tbe Granada lowland extend to a depth of only a few kllomelem ; along and near 
the seisniotectonically important line that rnns across the province along the 
Rfo Genii are found the centers of all precisely located earthquakes ; a pro- 
nounced fault line of probable seismotectonic importance can be established 
along the boundary of the Sierra Nevada, where gravinunric data indicate the 
separation of structures characterized by great differences iu deuBities ; numerous 
regularly occurring weak earthquakes suggest periodic readjustments of rela- 
tively small blo(&8 accompanied by lesser liberations of en»gy. — 8, T. V. 

12392. Milosavlpvic*. R. A. Seisniologic characteristics of the Jastrebac refrloii 

[in Serbian] : Annales G<^olog. peninsule Balkanique, tome 18, pp, 
231-244, UK-.O. 

Earthquakes in the re;iion of the .T.istrebac. an ancient crystalline mass sur- 
rounded by Creta«eous and Neogene sediments, art? quite frtniuent but compara- 
tively weak (intensity 0). Their epicenters form several pronounced 
seismogenic lines. The region is divided by a line crossing the mountain from 
west to east into two seismically different areas, a more stable southern half 
and a labile northern one. A map of the region is Included.— £f. 7. V. 

12QM^ Galanoimlos, A. G. Die seismizitHt von Messenien [The seismicity of 
Messenia I [With sunmiary in French] : Gerlands Beitr. Geophysik, 
Band 61. Hefr. 3. pp. 144-1(J2, 1950. 

Tile seismicity of the southern part of Peloponnisos has been studied on the 
basis of macr(»seisn)ic observations collected .since antiquity. Seismotectonic 
evidence indicates that Messenia is divided into two zones of different seismicity. 
One, bordered on the west and northwest by the Pliocene formations of the upper 
Elide, on the northeast and east by the valley of Alflds and by the basin of 
Megaldpolls, and on the south by the deep valley ot Dervenion, is free of faults, 
and the intensities of earthquakes felt there never surpass degree 8 of the 
Rossi-Porel scale. The rest of Messenia frequently exi)erience.s violent earth- 
quakes. Seismic observations confirm Philippsons byinnhesis that this area 
is a typical plane of dislocation. The greatly dissected southern portion of 
Messenia bears evidence of extreme seismic activity in the past, contrasting with 
the stability of the mountainous massif of the north. Both the seismicity and 
the Pliocene downwaiping and post-Pliocene rise of tlie Measenlan peninsula 
decrease towards the 8outh.«~A T. V, 

12394. Gorshkov, G. P. Earthquakes in the territory of the Soviet Union [la 
Russian], 118 pp., Moscow, Geografgizdat, 1949. [From the summary 
by D. G. Panov In Vses. Qeogr. Obsoh Izv., torn 82, no. 4, 1950]. 

This is a ge<»graphic tabulation and a histori< al sketch of earthquakes oc- 
curring within the boundaries of the Soviet Union. An introductory chapter 
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contains general Information on the caoaea and the forma of aeiamlc phenomena, 
methoda and Inatramenta for their atady, and meaameniaitB of the Intensity 
and the energy lnvolTed.-H9. 7. V, 

12;il>a. Masarskii, S. I. The epicentral zone of the aftershocks of the earthquake 
in Ashkhabad [in Russian] : Akad. Nauk SSSR Doklady, tom 74, no. 3, 
pp. 481-^88, 1900. 

The violent earthquake of October 6, 194$, in Turkestan was followed by a long 
aeries of afteidiockB. For the precise obaenration of these aftershocks and for 
the study of tectonic details of the earthquake, additional instrumental equip- 
ment was set up in the nearest seismologlcal obserratory in Ashkliabad and five 
temporary seismic stations established in the area of 60 by 60 km. within degree 
9 on the isoseisnial map. 

Observation of the aftershocks wn-; f'XK'ii.led until October 104J). Tho epi- 
centers of the stronger aftershocks were determined, usin^' Wa«luti s method, 
and the focal depths were computed, assuming the velocity of seismic waves in 
upper layers to be &2 kmysec. 

The fod were found to lie at deptha of not more than 15 km. and in two 
groups about 40 km. apart. The poasibility is supcgested that a deep rupture 
of this length was produced by the initial earthquake, and that the equilibrium 
ia now slowly being restored. — S» 2*. F. 

12396. Kom, H., and Martin, Hans. Brdbeben in Slidwestafrika [Earthquakes 
In South-West Africa] : Qeol. Rundschau, Band 38, Heft 1, pp. 19-28, 
1960. 

Data on the seismicity of South-West Africa collected by the MeteorologiCBl 
Institute of Windhoek include 436 observations of 223 earthquakes during the 
years 1911-1938. No instrumental records are available. The shoclu w^re 

weak, only 23 reaching intensity 5 on the Mercalii scale, and only S causing 
damapc to buildings. During one oartliquake, tiiat of October 10, 1925, a crack 
in the ground about 2 cm. wide and over 1 km. long was observed. Most of 
the earthquakes occurred in the Windhoek plateau in the elevated portions of 
the Damaraland, where on the aTorage 8 earthquakes were observed annually. 
Moat of the earthquakea were observed in the second half of the year, especially 
during August and September. Thia may be related to the decrease of baro- 
metric pressure during that time.-HSf. T, V, 

12307. Nusu, Nobuji. Block movement along the seismic fault (1) (Fukui 
fault and others) : Tokyo Univ. Earthquake Besearch Inst BulL, 
27, pts. 1-4, pp. 27-33, 1949. 

The fault wliich waa active during the Fukui earthquake was detected by 
precise triangulation surveys of the Qeoi^iyalcal Surveys Bureau. The fault 
terminates near the coast line of the Japan Sea and ertends about 25 km. in 
a S. 20* E. direction in the northern part and S. 7* E. in the southern part In 

general, there has been uplift on the eastern side atul snl)sidence on the western. 
The horizontal shift along the fault has been estimated as 230 cm. in the northern 
part and 167 cm. in the southern. A resurvey a year after the earthquake 
indicates that the fault ia still active. — M. C. R. 



Digitized by GoogI 



BBIBliflOLOOT 



231 



12386. Oulianoff, Nicolas, romnientnires jr/'dluglqnes des resultats fin iiivelle- 
iiient dans la reirion Sient'Montnna-Sioii effectu^ k la suite du seisme 
du 2r) Janvier l^G LComiuentary on the results obtained from the 
levelliu; of the region Slerre-Montana-Sion, made as a result of tbe 
earthquake of January 25, 1946] : Schwelser. natnrf. Goeell, Verh., np. 
103-105, 1049. 

The valley of the Rbtee between Sierre and SHaii, which was the epioeatral 
region of the earthquake of Jauoary 26, 1946, was sorveyed with high predalon 
in 19116, 1924, 192T, and 1047. Bepeat leveling induded the determination of 
the altitude of 59 bench marks. In many places the bench marks were initially 

pet in unfavorable location*:, as on nlluvlnl torrain, and consequently now show 
subsidence not related to seismic eflfects. For bench marks placed on solid rocks, 
settlement ranging from 20 to 50 mm. were found, attributable directly to 
seismic shocks. — S. T. V. 

12309. Sato, Tssuo. Possibility of optical exiAanati<ni of visible wave motion 
of ground : Tokyo Univ. Earthquake Research Inst Bull., v. 25, pts. 
1-4, pp. 37-41, 1947. 

A poflsible explanation of reported visible wave motion of the ground may 
be a change in tbe density of air and consequent curvature of optical path 

by conjpressional waves in the air resulting from vertical movement of the 
ground. Xuiiierical examples indicate the effect is too small to be detected by 
the naked eye. — M. V. R. 

12400. Qmote, Syun'itiro. Earthquake damages in Yokohama City due to the 

great Kwanto earthquake of September 1, 1912.3: Tokyo Univ. Earth- 
quake Research Inst. Bull., v^ 27, pts. 1-1, pp. 57-02, 1949. 

The nmnbers of totally destroyed wooden houses were used to prepare a 
map showing the degree of earthquake damage. The area in which damage 
exceeded UO perceut occupies a large part of the city. — M, 0. R. 

12401. Omote, Syun'ltiro. The relation between the earthquake damages and 

the structure of ground in Yokohama: Tokyo Univ. Earthquake Re- 
search Inst Bull., 27, pts. IHl, pp. 63-68, 1949. 

From a study of the relation between the destruction of woodm houses (sse 
Geophys. Abstract 12400) and geologic structure, it was found that, with certain 

exceptions, the thickness of the upfiermost layer of reclaimed soil is closely 
related to the amount of damage: that places underlain by thick alluvium 
exi)erien(e serious damages, the damage rate increasing conspicuously as the 
tliiekness of alluvium exceeds 30 meters; and that damage is slight on sand 
spits or compacted sandy shores. — M, C. li. 

12402. Sato, Yasuo. Relation between seismic Intensity and ^central dis- 

tance : Tokyo Univ. Earthquake Research Inst Bull., v. 26, pts. 1-^, 
pp. 91-93, 194a 

Prom studies of the felt reports of several earthquakes, a strai^^t line formula 
T=a-\-l/S w;is (letermif)e'l for the rHiitiotiship betwe«'ii intensity and distance. 
The value of a ranges from 3.5 to b.4, that of b from —0.71 to — 1.40.— M. C. R, 
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12403. Ikegami, Ryohei. On the anomalous distribution of the maximum 

amplltDde of earfhanake motiomi: Tokyo UniT. Bartbaiiake Beoonidi 
Inst Boll., T. 26, pts. l-4» pp. 83-^, 1948. 

The distribution of maximum amplitudes of 91 earthquakes recorded at the 
principal stations in the Kwanto and Cbnbn [GhiUm-chihA] districts of Japan 
was inyestigated. In general the maximum amplitude decreases as the epleeii- 
tral distanoes iBcresse. SoToal anomalies, with too laxge or too small aapH- 
tudes regularly observed at certain stations, are attributed to the mechaalsni 
at the origin or to the geologic structure in the oath of the waves. — Jf. C. 

12404. Minakami, Takeshi and Sakuma, Sliuzo. The eartliquake motions on 

various formation of the earth's surfSce (I ) . ObservaUon at K6ti City : 
Tokyo Univ. Barthquake Besearch Inst BnlL, t. 26, pts. 1-4, ppi 61-4N^ 
184S> 

Seismographs were set up at 14 stations on different formations in KOti to 
record aftershodcs from distances of more than 100 km. for a period of 26 days 
in March and April, 1947. Amplitudes were remarkably large on alluvial formap 
tioos and motion lasted longer. Periods were longer on the alluvium and tended 
toward a fixed value. Amplitudes of nearby shocks, in wMch short periods pre* 
dominate, were considerably reduced. — M, C. JB. 

12406i Sakuma, Slraso. Tiie earthquake motions on various formations of the 
earth's smrface (II). Oiiservations at Gobd and Kiribe: Tokyo Univ. 
Earthquake Besearch Inst. Bull., v. 26, pts. 1-4, pp. 67-78, 194& 

Observations of the aftershocks of the Nanlcai earthquake indicate tiiat greater 
amplitude and longer periods are found on alluvium.— If. O. B. 

12406i. Valderramu Siu'irez, Mariano. Construcciones aslsmicas [Earthquake- 
proof constructions] : Peru Soc. Ing., Inf. y Mem., v. 51, no. 6, pp. 33^ 
341, 1950. 

Tliis is a brief di.scuhision of tlie reeommeiKlations adopted by tlie Sixtli Pan 
AriHiicari Congress of Arcliitects concerning structural in'*^^^utions against 
damage caused by earthquakes. — 8. T. V, 

12407. Bernard, Pierre. Enregistrements micros^ismiques k Nantes [Micro- 
seimic recording at Nantes]: Annales G^opbys., tome 6, no. 3, pp> 
147-156, 1950. 

Tlie seismograms obtained at the new observatory of Petit-Port at Nantes 
during the first montiis of 1049 were analyzed and compared with those obtained 
at tbe old observatory of Saint-Maur. Tlie Nantes observatory is erected on 
granite, that of Saint-Maur, on sedimentary rocic. The iieriods ot waves recorded 
on bolli seismogrums were usually equal, but tbe amplitudes at Saint-Maur 
were regularly greater than those at Nantes, the ratio of the vertical amplitudes 
being 1^1 for waves of 5.8-second period, 1.18 for waves of OJt-second period* 
1.06 for waves of 0.9 second period, and 1.08 for longer waves of 7.5 second period. 
Batios Of tlie horizontal to vertical components, and of tbe north-south and east- 
west components at both stations in most of the observations agree with A. W. 
Lee's theoretical calculations. The maximum amplitudes of microseisnis at 
Saint-Maur are associated with cyclones over Iceland and Faeroe Islands, but 
no such correluliou was found at Nantes, perhaps because of the tectonic fea- 
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tnies of ibis basaltle nglon fliat are also Indlcatod by magnetle aBomaUea.— 
8, T. V. 

12408. Caloi, Pietro. Due caratteristki tipi di niicrosismi [Two characteristic 
types of microseismic disturbances] : Auuali Geofis., t. 3, no. 3, pp. 
808-SH 1050. 

In the opinion of the author both coastal surfs and niicrobaric oscillations near 
the center of a cyclone can cause mlcroseisms. Examples observed in the 
Adriatic Sea are cited. Wlien cyclonic minima moTe across the nortlieni part 
of the Adriatic Sea toward the Gulf of Trieste with a velocity characteristic 

of the prnp;ie:ati(tn of free sea waves, they produce violent changes of the levd. 
in the giilf followed by the appearance of seiches. Later, wlien the cyclone 
reaches the gulf, seisniofxraphs hejrin to r<'trister microfseismic disturbances with 
periods ranjring from two to three secon*ls. 'J'he amplitudes of these micro- 
seismic waves gradually grow and attain maxima at ilie time of the sharp rise 
ot barometric pressare. These microeeisms are obviously produced by a com- 
bination of two phenomena— appearance oi short period mlerobaric osclilatiooa 
daring the ra[)id rise of atmospheric pressare, and a sea level substantially 
below normal. This however, takes place only In the immediate vicinity of the 
coast. 

A typical example of microseismic waves causc4l hy tlie a< tion of violent surf 
hitting the seashore was observed during the storm of January 23-27, 19w0, along 
the coast of Catania when horizontal amplitudes up to 60 microns and vertical 
amplitndea up to 40 microns were refiatered. At the same time no microseismic 
waves were registered at Messina, only 86 km. from Catania. This suggests the 
existence of a geologic discontinuity between the two locations that may be 
attributed to the volcanic action of Monte Etna.— £(. T, F. 

1240O. d'Henry, G. Sulla natura fisica dei microsismi [The physical nature of 
microeeisms] : Annali Geofis., v. 3, no. 1, pp. 87-04, 1950. 

To investigate the i)ossibility of determining the character of the microseisms 
from the analysis of three components of motion obtained at one station, dis- 
tnrlMinces originated from clearly localised cyclones with aslmuths lying in the 
planes of the iostrumental components were studied on the selsmograms of the 
Borne and Trieste observatoric>s. It is concluded that the behavior of the micro^ 
seismic wave is completely irregular and does not show characteristic features 
of either Rayleigh or Love waves. This abnormality of the microseismic wave 
may be caused by successive reflections and refractions at discontinuities in the 
upper layer of the crust — 8. T. V, 

12410. Giorgi, Maurizio, and Roslnl, E. SuUa natura delle cause che generano 
i microsismi [The nature of the causes that generate microseisms] : 
Anuuli Geolis., v. a, no. 2, pp. 173-213, 1«)50. 

An investigation undertaken by the Istituto Nazionale di Geoflsica In coopera- 
tion with tile Servfzio Meteorologlco dell' Aeronautica Italiana of the relationship 
between microseismic phenomena and atmospheric disturbances is described. 

The periods and amplitudes from hour to hour of about TiO microseism storms 
Which oeenrred during the year 1940 were careftilly determined and analyzed 
with relation to stmultaneous cycles of meteorological changes, mostly in the 
Mediterranean, bat often extending over the Btartqpean continent. It Is coi»> 
eluded that microseismic disturbances of periods varying from about two to six 
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or even ten seconds are causally related to the appearance over o\)en bodies of 
water of atmospheric nuclei fharactcrizod !)y a i>ositivo barometric tendency. 
Tlieso nuclei of incrensiii;: haronietric pressure may bo either stationary or 
moving. The ultimate cause of microseisms nmst be iHM'iodic impulses of baro- 
metric pressure generated by turbulence in the upper layei*s of the atuiospliere. 
{See Geophys. Abstract llSlSw)— T, V, 

12411. Morelli, Carlo. Studio comparativo del microsismi registrati a Roma 

ed a Trieste f C'oiupnrisdii of thr microseisms re;?istered at Rome and 
at Trieste] : Aunali cieobs., v. 3, no. 1, pp. TT-ST), 10r»0. 

Comparison of the period and amplitude of microseisms recorded simul- 
taneously at Rome and Trieste shows that miero.sei.sms oritjiny tinpf at a distance 
are always greater at Rome, the ratio boiiiff as high as 2: 1. This is attributed 
to the effect of the alluvial layer on whicli the Rome seismoloKical station is 
tmilt* Microseisms of about 3.5-second period are greatly increased by resonance. 
Microseisms originated by dlstortmncee over the Blediterraoean also produce 
mQCh greater amplitude at Rome Observatory.— £f. 7. V, 

ELECTBICITY 

12412. Riliitake, Tsuneji. A method for studying the relations between the 

changes in geomagnetism and earth current : Tokyo Univ. Earthquake 
Research Inst Bull., 25, pts. 1-1, pp. 9-13, 1M7. 

Anomalous changes in earth currents are known at tirac^ to precede earth- 
quakes. However, the main changes in earth currents are due to variations 
in the magnetic field outside the earth, making it difflcult to determine elfects 
rdated to the earthquake Itself. This paper presents a method of eliminating 

geomagnetic eflfects of external origin. 

With the aid of the electromagnetic-field (Hjuations, nn expression is derived 
for coiiiiiuting the eU^'tric field from values of electrical resistivity and the 
time rate of change of the ma;:netic Held at the surface of the earth. The 
earth potential calculated by this method from magnetic data obtained during 
a solar eclipse was in good agreement with the observed potential. The method 
described should make it possible to ol»tain more information on the relation of 
changes in earth currents to earthquakes.— 1^. O. H. 

12413. Norinder, Harald, and Salka, Oskars. The effect of gecdogical discon- 

tinuities on ariiliciul lightning dischargei$ as studied in a model test 
arrangement: Arklv fOr Geofysilt, Band 1, HSfte 1, pp. 4~^78, 1950. 

In areas with varied geologic structure natural lightning strilces have l>een 
observed to concentrate in nests. This possible effect of geologic structure was 
confirmed by model experiments using electric sparks 75 and 170 cm. long 
striking a smooth, horiiontal surface. Striking points were strongly concen- 
trated at the edges of a vein of powdered iron ore embedded in sand; weaker 
concentrations were shown around day veins, granite rocks. And lioriaontal 
Btripe of thin metal. Discharges from a negative electrode were much more 
poorly concentrated than those from a iKisitive electrode. The paiicr includes 
charts of the striking-point distribution and <»f the electrical proi)ertiei» of the 
models, m well as high-speed photographs of the discharges and a brief e^- 
planation of the observed effects. — D, F. B, 
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12414. Tikhonov, A, N. Determi nation of electrical properties of deep strata of 

the earth's cmsfc (in Ruesian] : Akad. Nauk 8SSB Dokladj, torn 73» 
no. 2, HP. 296-887, 19001 

A correlation t)et\veeu luaguetic variations and telluric currents observed 
on the surface of the earth Is derived on the hasis of Maxwell's equations. In 
a sImpUfled treatment, the earth's enist is assmned as a layer of flidte eieetrical 
conductivity spread over a mediiim of perfect conductivity. The surface of the 
earth is assumed to ire a plane and the vertical component of the electrical field 
very nearly vanishing on this plane. Two h<»rizoiitnl components of the elec- 
tric field and the components of the magnetic field are known from observations. 
These conditions make it jjossible to write the basic Maxwell equations of the 
problem. The solution is a suix.Tposition of harmonic functions, from which 
it follows that for low frequencies the amplitude of the derivative of the mag- 
netic variation is proportional to the intensity of the electrical field. For higher 
frequencies the amplitude of this derivative is a functon of the eteetrical 
intensity and its derivative. This relation produces a phase displacem^t deter- 
mined by the electric-jd resistivity of the earth's crust. This equation makes it 
possible to draw conclusions about the electrical properties of deep layers of 
the crust from (»bser\( (l curves of variations of the magnetic and electrical field 
on the earth's surface. — 6'. T. V. 

SADIO AGTl V XT IE 

12415. Aler, Bo. The efficiency of a scintillation counter for gamma rays: ArUv 

for Fyslk, Band 2, HAfte 3, p. 225, 1960. 

The f;eneral properties of a scintillation counter for gamma rays, consisting 
of a M(\\ ir21 pboToimiltiplier and an organic scintillator, were described and 
a conip.irisoii was niiub' with the Geiger-Miiller counter. Different methods to 
eliminate the dark current were discussed. With a reasonalde back;:round of 
200 pulses per minute it is possible to count 50-60 percent of the Compton electrons 
from Co* gamma rays with a clear naphthalene crystal 2-centimeter8 thick. 
Using anthracene under the same conditions one can count ahout 90 percent of 
the Ck>mpton electrons.—- JIT. A. S, 

12410. Oraf, T. Construction of a multiple gamma counter of high efficiency 
and short resolving time : Arkiv for Fysik, Baud 2, Uafte 3, pp. 224-225, 

I9ri0. 

By combining three different methods f<»r increasing the efficiency of a Geiger- 
Muller counter for gamma rays, a new detec tor was constructed which has the 
the following advantages over a conventional brass counter : a higher efficiency, 
a shorter resolving time, a solid angle of nearly 4^ for samples placed at the 
center of the multiple counter, and a distance function doeely foUowing the 
law of inverse squares.--Jir. A, 8, 

12417. Johansson, S. A. E. Some applications of scintillatiou counters: Arkiv 
for f\v8ik. Band 2, Hiifte 3, p. 225. VXA). 

Scintillation counters provide great counting speed, making It possible to use 
them for the determination of very intense radiation. The bnf kground of a 
counter, counting 10' particles per second, has been eliminated by concidence 
CMpUog of two photonvltipliers. The size of the impulses obtained from a 



Digitized by Gopgle 



236 GEOPHYSICAL ABSTRACTS 143, OCTOBER-DECEAIBER 1950 

eoQiiter depends on tbe energy of the partldes that penetrate Into the crystal ; 
this dependence can be used for determining the energy. Attempts have been 

made to measure the energy of alpha and gamma radiation fr<»n various sconrces 
in this way. Experiments have been conducted to find out the applicability of tbe 
scintillation counter in investigations of cosmic radiation. — N. A. S. 

1241S. Festa, C, and Santangelo, M. Snl decadimento del [On the disinte- 
gration of K*] : Annali Geofls., 8, no. 1, pp. 96-101, lOSa 

Methods for the measorement of the decay constant of K* and the results are 
critically analysed with respect to their compatibility with basic geologic data. 
The most probable value of the decay constant for disintegration with simul- 
taneous production of beta rays is ( 0.50 ± 0.03 )/10" years. The constant X of 
the total decay is ( 1.87 ± 0.1 )/10'' years. Recent experimental detenninn- 
tions of these constaiil.^ by Graf. Ahren.s and Evans, and Bleuler and Gabriel 
give an average value for X of ( 1.89 ± 0.2 )/10P years.— «8. T. V. 

12419. Tatel» H. B. Argon** and the age of the earth: Jour. Geoidiys. Re- 

search, T. 56, no. 3, pp. 1900. 

Potassium in the earth's crust cannot account for argon*" in the atmosphere 
by a factor of perhaps ten, and it may thus be concluded that the argon*^, which 
appears to be of radiogenic origin and generated since the formation of the 
earth, originated from iK)tassium within the earth's mantle. Estimates of the 
extent and time of this process are limited by a lack of iioowleUge of how much 
argon is entrapped within the earth. If there is none, then the argon, being in 
equilibrium with potassium, was produced in the last 1.5 billion years. If there 
has been mtrapment, an age of 2.1 to 8.8 UUlon years wonld acocmnt tw the 
atmospheric argon if only one-balf to one-fourtb respectively escaped. If it is 
assumed that the formation of the cru.st seale<l off the interior and all argon 
generated sulisequeiitly has been entrapped, then the earth existed about 500 
million years before the crust was formed. — M. C. R. 

12420. Ippolito, Felice. Recent! dati sull etk della terra [Recent data concern* 

ing the age of the earth] : Soc. Naturalisti Napoli Boll., y. 56, pp. 

96-91), 1948. 

A discussion of Holmes' and other recent methods of the determination of 
the age of the earth.— £1. T. Y, 

12421. Ooppens, Bend. £tude sur la radioactivity de quelques roches par la 

plaque photographique [Study of radioactivity of certain rocks by photo- 
graphic method] : Soc. franc, mlntoilogle et cristallographle BulL, tome 
78, no. 4r6, pp, 217-321, 19S0. 

Comparative tests of numerous spedmeas were made by photographic and 
other methods. The necessary experimental procedure is described in detail 
and several formulas are derived for determining the uranium and thorium 
content and the mixture of these elements. — 8, T. V, 

tM22, Hfe, Arlette. Recherches sur la radioactivity d*un granite des Vosges 

par la methode photographique [Investigation of the radioactivity of 
a granite from the Vosges by the photographic method]: AnTMi'fff 
G^phys., tome 4, fasc. 3, pp. 242-252, 1948. 

This is a detailed report of the experiments on a sample of granite to deter- 
mine its radioactivity that were previously briefly described in the note to the 
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Academle des Sdences. (See Geopbys. Abstract 11821.) The mresent article 
contains a detailed description of tlie procedure, reproductions of tiie pboto- 
grapiis obtained, and analyses of tlie lesnlts. The examination of the traces of 
alpha particles on the photographs leads to the conclusion that the prindpaL 
radioactire mass contaiaed in Uie sample is uranium.— T, V, 

12423. H^, Arlette, Jaroroy, Michel, and Kleiber, Joaei^. Btnde des depots 

actifk dns anz rodies [Study of radioactive deposits present in rodcs] : 
Annales G^ophys., tome 6, fasc. 8, pp. 164-178, IdGO. 

In ezploriDg the possibilities of the photographic method, experiments were 
made first with minerals containing only uranium, later with those containing 
thorium almost exclusively, and finally those containing uranium, actinium, 
and thorium. By usinp a more precise toclmlque thf numbers of disintegrated 
atoms of each of tiie active sulistances could be determined and certain quantita- 
tive results ioUicative of the radioactive contents obtained.— T. V. 

BEAT 

12424. Ben field . A. B. Heat flow below the oceans: Nature, v. 165, no. 4194, p. 

445,1960. 

Pettersson found the geothermal gradient in o<'can-bottom sediments to be 
about 42° C./km., a value he considers unoxpect oflly hi?h. (See Geophys. Ab- 
stract 11781.) However, if the low thermal c(»ndu< tivity of lnclii(le<l water 
(0.0013 cal./cm. sec. dei:. C. ) apprtK ialdy influences the conductivity of the 
sediments, this high gradient may actually represent a lower heat flow than is 
osually found on the continents. — D. F. B. 

12^25. Blkifake, Tsuneji. A note on the temperature distribution within the 
earth : Tolcyo Univ. Earthquake Research Inst. Bull., v. 27, pts. l-4r 
pp. 17-20, 1949. 

On the basis of previous study, it has been concluded that conductivity in- 
creases discontinuously below 400 km. to the t»r(l*'r of 10"* e.m.u., the outer layer 
being almost nonconducting with a conductivity of only 10'" e.m.u. near the 
surface. From ^te condw*tivlty distribution, a temperature distribution is in^ 
ferred by a method similar to Ooster's. {See Qeopliys. Abstract 16079.) The 
best fit is 7»278+«dr where a=8*K./lan. and 9»the depth.— Jf. O. R. 

VOLCANOLOQY 

12426. Jaggar, T. A Steam-blast volcanic eruptions. (A study of Meant Tel^ 
in Hartiniqae as type v<Acaao) : Hawaiian Volcano Observatory, 4tb 
Special R^it., 148 pp., 1949. 

The report deals witb the author's expedition to liartinique and St. Vincent in 
1902 and comparison of the experiences of other investigaton of "explosive** erup- 
tions. The Hawaiian mechanism is reviewed with special r^brrace to rifts, under- 

frround water, Intrusion furnace, wedse rupture, and lowering of ma^ma. These 
featurej^ of structure are applied to Martinique, St. Vincent. Kilauea, Tarawera 
Mountain, Sakura-jima, Katmai, Taal, and Tomboro to hrinp: out the contrast in 
steam eruptions. For all volcanoes steam eruptions are believed to be resultant 
ftetures of ground water and of collapse. 
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The Pel6e disaster at St. Pierre May ^ 1902, which was followed hy the 
eztnudoii of a dacite dome with spines and renewed actiTlty in 1929, was obeevred 

for paroxysms of downblast. Structure sectiions are drawn to scale, and the 
structural reactions of intrusion, rifts, boiler, pns effervefsoence. heat, and timing 
are outlined ; and their bearing on volcanisiu, in jreiieral. the zones of volcanisiii, 
and the reaction of magma is suggested. Steam blast is contended to be a climax 
of eruption in the water zone. 

In the theoretical condnslons, the new approadi (called Earth-core Voicanism) 
attempts to reconcile prlmitiTe moonlike earth voicanism to modem ihtrnsiTe 
siliceous voicanism in contact with surface water. The author desires to stimn- 
late experiment in earth exploration by physical testing and rock sampling under 
ocean basins. An extensive list of references is included.— .AT. A, 8» 

12427. Omer, G. C, Jr. Volcanic tremor (Ft. 2 : The theory of volcanic tremor) : 

SeismoL Soc. America Bu11.» v. 40, no. 3, pp. 175-194, 1960. 

Volcanic tremor may originate in the vibration of laminae, composed of suc- 
cessive lava flows, ash beds, and magma intrusions, which are partly freed by 
differential tilting of the surface around a volcanic v«it during an eruption. 
The force of nugma ascending through a linear cracli will buclde the laminae, 
freeing them near the surface, and the pulsation of the flowing magma then sets 
these partially free laminae into vibration. Af^roximate mechanical analyses 
have been made to (h tcrinine the order of magnitude of the vibrational fre- 
quencies and relative ainidirudes to be expected. In tlicse analyses, the laminae 
were treated as vibrating liars, all (lamping terms were neglei ted. and the bars 
were regarded as rigidly clamped at one end, free at the end in contact with the- 
magma column and perfectly free along the sides. This system of assumed bars 
may be set Into longitudinal, flexural, or torsional nodes of vibration, but the- 
weight of the evidence t&vovs the longitudinal vibration as the best eaiplanatloa 
of observed seismograms.— if. 0. X, 

12428. Coats, R. R. VoUanic activity in the Aleutian arc: U. S. Geol. Survey 

Bull. 974-R. pp. aV47, 1050. 

Of the 76 active or extinr-t major volcanoes recoiiiiized in the Aleutian arc, 
extending from Buldir Island on the west to Mount Spurr on the east, 36 liave 
been active since 1760. When plotted against time, the activity of the arc 8how» 
some signs of periodicity, tiie intervals between maTima being multiples of 20 
years. In this report the geographic positions and altitudes of all the known 
volcanoes are tabulated, together with all known eruptive activity between 1760' 
and 1948. The kind of activity that has characterized the arc is described 
briefly ; a list of 17 calderas, 9 of them previously unmentioned in the literature,, 
is given ; and the relation of voicanism to the structure of the arc is reviewed. — 
If. A. S, 

12429. Macdonald, G. A. and Orr, J. B. The 1949 summit eruption of Manna Loa,. - 

Hawaii : U. S. Qeol. Survey Bull. 974-A, pp. 1-31, 1990. 

In beginning a new eruptive phase of Mauna Loa on January 6, lOtt, lava 
broke out along a series of Assures extending part way across the enmmit caldera 

and a short distance down the southwest rift. Within 48 hours a flow that had 

advanced more than 6 miles down the western slope became inactive. Within 72 
hours lava extrusion was entirely restricted to a short length of fissure at the 
foot of the southwest wall of the caldera where lava fountains as high as SOO* 
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feet built a large cooe of itnmioe and fine cinder, with a amaU cone of coaiae 
dndar and spatter in its crater. Quiet ontflow oontinned until abont tlie end 
of May. Bzcept for tlie inereaae in the number of earthquakes durinf the nHmth 

before the eruption, no definite {>reinonitoi*y pattern of earthquakes was recog- 
nized. For s4<neral (hiys pret eding the outbreak magnetic disturbances, i>ossibly 
connected witli nia;;ma uiovementH. were observed near Honolulu, IfK) miles away. 
The eruptive products, the bombiug of luva tlows, and the prediction of coming 
actlTity are diecossed—y. A, 8, 

12430. Williams, Howel. Voh^nnoes of tlie Purlcutin region, Mexico: U. S. 

GeoL Survey Bull. pp. 165-274, 1950. 

The oldest bedded rocks in the Parfeutin region, the Zumpinito formation 
presumably of early Tertiary age, probably underlie Parlcutin volcano at a 
shallow depth and are closely associated with coarse-grained gabbros of un- 
<^ertaiu age. i-'nliowing ;i lonu' period of erosion, the post-Zumpinito volcanoes 
were built, presumably in iaie i'lioceue or early Pleistocene time as tliey are 
considerably eroded. Since then different cones have discharged lavas of sepa- 
rate natures with no regular trend of differentiation as yet detected. Most 
of the young volcanoes are arranged witliout order, a few being parallel to 
the principal lissnre aone at the new volcano, Parlinitin. Parfcutin's history, 
the petrography of the rocks of the region, and geologic maps of the area 
are presented.— A^. A. 8, 

12431. Fries, Carl Jr., and Gutierrez. Caledonio. Activity of Paricutin volcano 

from July 1 to December 31, 1M9: Am. Geophys. Union Trans., v. 31, no. 
5, pp. 782-740, 1990. 

Eruptions from the crater continued to be extremely variable and activity 
seemed to be slightly less Intense than during the preceding half year. The 
•ontward form of the cone did nof change greatly. The deration of the east 
peak remained unchanged at 2,7742 meters above sea level, but the west peak 
rose nearly 17 meters through the accumulation of pyrodastic material. Lava 
continued to issue withoiit interruption from the vent at the northeast base 
of the cone, and the old vent at tlie southwest base of the cone was active 
for a few days early in July. Tiie tlow from the northeast vent reached a 
maximum distance uf 3,100 meters uurth and northwest at the end of Decem- 
lier.— jr. 0, B, 

Potroeschevsky, W. A., and Klomp^, Th. H. F. Het vulkanologisch ouder- 
zoek in Indonesia [ V'olcanolo^lcal investigations in Indonesia] : Chroor 
ioa Naturae, Deel KHJ. tin. pp. 187-2(KJ. i«>.>0. 
This is a brief review of tiie volcanological studies by the Koninklijke 
Hatuurkundige Vereniging in Indonesie, prepared for its centenary celebration. 

Numerous expeditions have been orgahlsed for topographic and morphologic 
atodlM, geophysical and chemical investigations, and purely volcanological Ob- 
servations of different volcanoes. Most of the craters have been precisely sur- 
Teyed with photo-theodolites, maps were drawn, and detailed pictures of the 
craters were made from the air. 

For seismological studieH, the division now has 5 Wiechert seismographs, one 
Omori, one Milne, and several lighter instruments for field use. One recent 
acquisition in a tilt meter. Mau^' magnetic measurements were made iu the 
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cimtevs. Gravity changes cansoil ])y the movramits of the magma were alM 
measured. Chemical analyses of volcanic gases are made regularly, and tem- 
perature measurements as high as 1,(MX)° ('. are made in boreholes. The Society 
publishes the Bulletins of the East Indian Volcanological Survey. 

The article contains four photographs of craters and volcanoes, severuL tables 
-widi data on eruptions and a Hat of aetiTO vc^noea in tlie region wltb elanl- 
Hcatlon of tbeir typeB.-r9. T, F. 

'12438. Minakami, Takeshi. Recent activitie.s of volcano Usu : Tokyo Univ. 
Earthquake Research Inst. Bulh, t. 25, pp. 65-(i9, and 71-75, 1947. 

Activity of Usu-dake started with a series of severe earthquakes In December 
1943 and January lfM4 at the northwestern foot of the mountain. This was 
followed by a great number of extremely shallow shocks at the eastern end 
«nd, simultaneously, a rapid ri.se of ground reaching a ma.viuium of 50 meters 
at the center. The first explosion occurced June 23, 1944, near the center of 
the rising area. Bxpleatve eruptions ceased in December 1044 but the uidieaTal 
-and earthquakes continued until fall IMS and tIscous lava rose in the crater 
without overflowing. On the basis of geodetic and aetamometric studies it is 
<K>ncluded that the activity was caused bf Tisoous juvenile lava at a depth 
■of 1-3 km. intruded into the upper crust near the eastern foot of Usu-dake and 
Anally extruded.— if. C. B. 

TECTONOPHYSICS 

12434. Andrte, KuL Blnige geologische Konsequenien einer Bidentitithung 

auf kaltem Wege [Some geologic consequences of the formation of the 
earth by a cold processl : Forschungen u. Fortach., Jahrg. 28, Heft 
9-10, pp. m-123, 1950. 

▲ recent hypothesis proposes the formation of planets including the earth, 
48 condensations of primeval cold nebula, thus denying any initial high heat 
•oontent of the earth as a glowing, bright star. Stars are composed of light 
gases, those heavier than oxygen forming only one percent of the total mass of tlie 
sun, for example. The earth, howe>'er, is comix>sed almost exclusively of sul)- 
-Stances heavier than osygen. Almost the whole heat content of the earth Is 
the result of radioactiye disintegration and therefore, no shrinkage of the earth 
owing to cooling ever took place. This corollary of the hypothesis radically 
•ehanges the old conceptions of orogemy and emphasises the geotectonic con- 
-sequences of primordial inhomogeneities of the earth's mass Which resulted, in 
the extreme, in the separation of the moon. — 8. T, Y, 

12485. Qoguel, Jean. Lea d^piacements stodaircs du pOle [The secular dis- 
placements of the pole) : Annales Qdophys., tome 6^ f^. 8, pp^ iaiM.40^ 
19G0. 

Many circulatory movements in the atmosphere^ in t|ie oceans, and in the 
•earth's interior, have a total kinetic moment, which is not aero because of the 
-unsymmetrical shape of continents. From analysis of these dlflferent phenomena, 

the conclusion is reached that a slow secular displacement of the pole may have 
occurre<l, of the order of 25 km. per million years. In about 400 million years 
since the beginning of the Paleozoic era, this displacement would amount to 
one^uarter of the meridian, if the forces always acted in the same direction. 
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In reality, chaages In tbe direction of ocean cvrrenta as wdl at of atmoBpherle 
cnrrenta haTo certainly modllled the direction of Uiis dlapiacement. Rapid dla- 
placements of the pole over Iniportant lengths are golte ImprotMbter-^. T. F. 

12436. LeiviskU, livari. Kallioperiiu uiurtumat maaojiiri^itykiset ju jaakautiset 
tapabtumat [Breaks, earthquakes and processes of the gladal age In 
their Influence on the stmctore of rocks] : Terra, t. 89, no. 1, pp^ 9-18, 
1947. 

The broken topography of the Finnish terrain, especially noticeable on the 
shore lines of Inland lakes and on the southwestern coast of the country, whldi 
Is cut by numerous Inlets and bays, is caused by the faults that occurred at 
different times. Ac-cording to Sederholni's theory, these faults are the results 
of earthquakes which occurre<l dnrin;; ntul after the glacial jxriod. Leiviska 
believes the earthquakes of the present time are not related to the faults which 
occurred much earlier in the glacial period. At the present time earthquakes 
are noticeable in the central portion of the Fennoscandlan uplift whteh extends 
In a northeasterly direction across the northern part of the Gulf of Bodmla* 
The earthquakes of recent times must be causally related to the continental 
uplift whose central portion trends in the same direction as the ancient fault — 
fi. T. F. 

12487. Noetslin, J. Bilans toergetiques en g^physique [Balances of energy In 

geophysics] : 62 pp., Actualltlte sdentlflques et Industrlelles, no. 1068^ 
Paris, 1948. 

From detailed calculations of the amount of heat produced by dilEwait radlO' 
active substances contained In the earth*s crust, and critical analysis of relative 
data given by different scientists, it is concluded that these amounts were and 

are the dominating terms in total heat balance of the earth. Orogenic phenom- 
OTia as well as vokanism are the results of slight local disturbances of thermal 
equilibrium, an excess of locally produced heat over that dissipated. As a result, 
a local rise of temperature takes place near the surface of the earth, or deeper 
in the crust, causing the folding of external layers or the local accumulation of 
fluid ma?ma below the crust with subsequent possibility either of volcanic erup- 
tions or rising of regional bloduk— T. F. 

INTESNAL COIISTITUTION 

12488. Bonehkovskil, V. F. Soviet science on the structure of the earth [in 

Russian] : Naoka 1 shizn*, no. 8, pp. 28-80, 19S0. 

This is a review of different hypotheses on the internal structure of the earth 
and a sonaaary of the theory recently suggested by O. i^j. Schmidt According 
to this theory the planetary system Including the earth was torn from galactic 
masses by solar attraction. These masses, numerous In the Milky Way, are not 

luminous, and therefore the earth and other planets of the solar system never had 
the hi;;li temperature peculiar to the sun. Subsecpient developmtTit of this idea 
leads to tlu' conclusion that the temperature of the earth s int»'rior increases 
only to a depth of about 100 km., chiefly from heat developninit by radioactive 
disintegration of elements in the earth's crust. At greater depths the tempera- 
ture remains constant, but the pressure continuously Increases. Tills combina- 
tion of physical conditions brings about a decrease in the temperature of fusion 
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of different minerals precipitated at rarious deptbs and causes the gtratification 
of the MUrth wlfh fonaatioiii d Interlylng liqukl strmta. Related MUnnologle 
evidence, especiAlly the peculiar decreases of seismic velocity with depth, and 
the tidal efBect of the sun and the moon on the solid and plastic masses of tiie 
earth are discossed and fonnd to be in agreement witti the theory.—S. T. V, 

EXPLORATION GEOPHYSICS 
OSNBBAL 

12439. Fabiiini, Ramirn. Problemi e metodi della rirerra p^-trolifera [Problems 

and methods of i>etroleum exploration] : La ricerca sci., v. 20, no. 8-8, 
pp. 1069-1094. 1950. 

The origin of petroleum and the geolofdc conditions necessarj' for its preserva- 
tion are discussed. In the second section the priiuiples of the various get^physi- 
cal methods, gravimetric, magnetic, electric, scisinic, and radioactive, are aoa- 
lyzed, and practical ai>plications of these meiho<ls are described, mostly by 
examples of American iiractice&-H9. 7. T. 

12440. Taborda, B. A. A puntefl aobre ezploracitfn geologica del petrolee [Be- 

marks on geologic exploration for petroleum] : Dyna, no. 61, pp. 49-65, 
1949. 

The organization of a geological and geophysical survey for oil exploratioii 

including expenses, qualifications of personnel, organization of transport fadli* 
ties, and selection of the instruments and equipment, are discussed. — T. F. 

12441. Brasil Conselho nacional de petroleo. Relatorio de 1948 [Beport for the 

year 1946] , 1S4 pp., Rio de Janeiro, 1949. 

Extensive geophysical exploration is being conducted chietly in the slates of 
Para, Sergipe, and Bahia. Seismic refraction surveys of about 60,000 sq. km. 
were made along the Rio Corda, and the reflexion method \iras used in the Ilha 
de Marajd where 1,678 profiles were investigated. A gravimetric survey with 
8,908 stations occupied was also made in the latter region. A magnetic survey 
was made in the Amazon valley. Otlier regions which were explored seismically 
were the central portion of the Estado de SergiiK* an»l certain regions <»f the 
Estado da Bahia. Results of these surveys are presented as maps and proiiles.^ 
a. T. V. 

12442. Dessau, G. Some results of geophydcal prospecting conducted for the 

Geological Survey of India from 1945-1948: Geophysics, 15, no. 4, pin 
704-731, 1960. 

Geophysical Investigations conducted by the Geophysical Section of the 
Geological Survey of India are described. Included were magnetic surveys for 
iron-ore deposits near Daltonganj in BihAr Province, and for manganese deposits 
in the Central Provinrps : sj)<)ntaneous-polnrization surveys for pyrite in the Son 
valley and for graphite at Dandatapa : electrical-resistivity and seismic-refraction 
surveys in connection with engineering problems; and electrical-resistivity in- 
vestigations in coal-l>earing areas. (Sec also (Jeophys. Abstract 12443.)— 
Jf . C. R, 
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12445. West, W. D. General report of the Geological Survey of India for the 

year 1948 : India Geol, Survey, Records, v. 82, pt. 1, pp. 1-253, 1850. 

Among the investigations of the geophysical section briefly described are the 
electrical-resistivity investigations in the Kamptee aroa, near the city of Naprpur, 
to determine the boundary, which is everywiiere covered by alluvium, between 
the possible coal-bearing formations and the surrounding Arehean non-coal- 
bearing rocl&fi. Determinations of depths to bedroclc by lK)th seismic and elec- 
trical-resiatiTlty methods were made around the Manas railway hridge that 
has been dislocated by floods, and the results obtained by the two methods 
agreed fairly well. Similar surveys were also made in the Bombay Presidency to 
determine the depth to bedrock for bridge foundations. Investigations for man- 
gane^se ore by the magnetic method were made in the Central Provinces. Horl- 
zonai magnetometer readings were made at more tlian 3,(X)0 stations in an area 
of about % sq. km. Tiiis survey was supplemented by electrical-resistivity and 
spontaneous-polarization measurements. The results indicate that although 
concordant resnlts ware obtained by the resistlTltF work, the magnetic method 
is the more suitable. A spontaneous-polarisation surrey for graphite d^KWits 
was made near Dandatapa, Athmallik, Orissa, with about 3,000 stations occupied 
over an area of about 0.6 sq. km. The results of prospecting for ground water by 
resistivity method in highly arid regions in west Ilajputana indicated that the 
water-l)earing zone is extremely thin and proi)ably does not form a continuous 
water table. Salinity of ground water made the geopli^sicai surveying most 
diflteult— S. T. V. 

124M4. Hallenbach, Franz. Physiicalische Gesteinsdaten, Bestimmung und Ver- 
wendung [Physical properties of rocks, their determination and use]: 
Erdol u. Tektonik in Nordweatdeutschland, pp. 308-314, 1949. 

Studies of the physical properties of rocks by the Amt fdr Bodenforschung In 
cooperation with other institutions, both in the laboratory and in the field, are 
described. Magnetic suseeptil»ility, specific gravity, porosity, luTmeability, and 
elastic proi>*'rties were studied. Some correlations of porosity with the depth 
of the formation and of seismic velocities and geologic age of a formation were 
noted. Investigationa at the permieability of rodn suggested important devia- 
tions from d*Arcy*8 law. A negatlTe correlation between the electrical zesls- 
tlTlty of a: formation and its radloactlTlty was established.— ^. T. V. 

a&AVIM£TBIC METHODS 

12446. Olczak, Tadeuss. Pomiary wag4 skrechfo 1 problem wyznacienia 

wyzszycfa pochodnych normalnych sewnetrznege potencjau siy d^skoed 
[Measurements with the BOtvSs torsion balance and the problem of de- 
termining the higher normal derivatives of the external gravity poten- 
tial] : Poland Instyt OeoL BiuL, pp. 27-44, 194& 

A method of determining the first and second derivatives of the gravity force 
9 with respect to the vertical coordinate is presented. The procedure Is based 

on the results from the measurements made with the torsion balance if the 
stations are dense enough, and on relations deduced from riio Laplace equation. 
Both derivative's may be used with advantage in gravitational prospecting 
because both these values decrease rapidly witli increasing distance from the 
disturbing mass.— A. T. V, 
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12448. Smith, N. J. The cam for gravity data ftum borecoles: Geophysics, 15, 

no. 4, pp. 605-636, 1950. 

Applications, instrumental requirements, and problems of interpretation of 
borehole measurements of gravity are considered, tbe analysis being bypo> 
thetical and qualitative. 

A gravity meter in a borehole is subject to the free-air effect, the Bouguer effect, 
and tte anomaknii value. The free-air effect aeemmte fbr a linear Incmse in 
gravily for increosiiig dcfrtlis; the Boagnar effect aecoimts for graTlty offeets of 
hortiontal layering; and that portion of the gravity reading net aeommted for by 
the f ree air and Bongner eflteti Is the anomaly. 

The body causing an observational anomaly may often be determined by In- 
direct calculations of the effects of assumed idealized bodies. The vertical 
gradient is more sensitive to factors of depth and shai>e than the vertical ac- 
celeration of gravity, but its determination is more dependent on the initial 
free-air and Bouguer corrections. By combining borehole data vrith auxiliary 
Information and acoeiitable corrections a density function of depth may be 
determined. 

As the ability of an Interface to reflect seismic wares dejiends on density, 
the density function may be used to determine interfaces at which seismic re- 
flections may be expected and whether the reflected wave will be of the same or 
opposite phase. If density and velocity curves are determinable with suflScient 
accuracy, amplitude values could be used for correlation of wave patterns, if 
adjustment can be made for instrumental performance, hut such use requires 
accuracy in velocity determinations several times as great as currently available. 
Data could also be used in identifying and evaluating elastic constants of flie 
various layers. 

Gravity values dotormined in boreholes could be used to identify or eliminate 
such geological conditions, as those tliat are due to mineral composition, porosity, 
fluid quantity and fluid type. These, in turn, could be use<l In predicting values 
for electrical resistivity, thermal capacity, thermal conductivity, induration and 
compaction. As density is likely to remain constant within formations, a 
density-depth function could he used to locate fbrmatioiis. 

The determination of gravity values by gravimeters in current use is 
limited hy the requirements of leveling and reading at rest Accdeia- 
tion changes that are due to motion can be greater than those that are due to 
geologic anomalies. If two gravity meter elements could be fastened together, 
the two elTects could be opposed to produce a gravity-gradient meter, which 
would furnish data for immediate plotting and also make possible readings 
during motion, as both elements would undergo identical accelerations caused 
by motion. It could also furnish continuous profiles and detect thinner layers. 
Smaller spacing of the elements has greater powers of layer ^scrimtnatlon when 
adequate density contrast is present but that larger spacing is better for HAA 
layering with less density contrast. Also, large spacing would be less sensitive 
to hole diameters. The size of the borehole must also be considered. For small 
ratios of hole radius to layer thickness, the effwt of the hole dies off rapidly 
with distance from the layer, and is small even at the layer itself. For beds 
thick enough to be detectable, a hole diameter of eighteen Inches is not llkdy 
to be critical. The presence of mud or casing represents a constant term in 
the gravity measurements except near ends of the tiole or casing or near eollais. 
End effects become negligible at the order of three times tbe bole diameter, 
and the effects of collars can be anticipated. Density logs in cased holes could 
be better than those in uncased holes.—/. R, 
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12447. Hammer, Siinnnnd. Density determinations by underground graTity 

measurements : OeoiOiysics, v. 15, no. 4, pp. 637-652, 1050. 

To detennlne the den<;!t}es of snbsnrface strata, gravity obBeertMoaa irere 
made in a vertical shaft at Barberton, Ohio. Measurements were made with a 
8tandard-tyi)e small-size Gulf gravimeter at approximately 200-foot intervals 
from the surface to the floor of a mine at 2,246.6 foet. Density measurements 
of hand and core samples made in the laboratory for comparison showed great 
differences and a systematic tendency toward lower density values. No signlfl- 
cant sources of systematic error were found in the gravimeter results, so it Is 
condnded that the dtser^iancy between density determinations is prohabiy to 
be attributed to drying or other changes associattxl with core drilling. It ap- 
pears that density determinations of finite intervals of underground rock strata 
can be better made by the gravimeter than by laboratory measurements of rode 
samples. — M, C. R. 

12448. Sellien, K. Bin Diagramm sur Beetlmmnng der Wirkung gegebener mi* 

regelmAssig geformter Blassen auf die Schwereintensitllt [A diagram 
lot the determinatioii ctf the effect of given irregiflarly shaped m asses 

on the intensity of gravity]: Gerlands Beitr. Qeophysik, Band 61, 
Heft 2, pp. 61-65, 1860. 

A procedure Is developed for the calculation of the gravitational effect, at 
a given point on the earth's surface, of buried masses of irregular shape. This 

procedure consists In the division of the cross section of the buried body into 
a combination of narrow strips, each having: broken lines as its boundary with a 
vertical or even inclined plane of fracture, similar to a peolo^ical tVnination 
with a break in its middle. The same procedure is also applicable whvn the 
area under investigation contains stratified formations of different density. 
The proposed procedure saves time, and results in greater accuracy because, 
with the aid of once-calculated tables, only addition and subtraction are 
used, — S. T. V. 

KAONBTIC XETHODB 

12448. Cook, K. L. Quantitative Interpretation of vertical magnetic anomalies 
over veins: Geopliysics, v. Id, no. 4, pp. 667-686, 1900. 

From the formulas developed by Haalck, Heiland and others for special cases 
of the magnetic anomaly over tabular veins the general formula for the vertical* 

component magnetic anomaly over tabular veins has been derived as a function 
of the susceptibility, dimensions, slinpo. and disposition of the vein and of the 
strength and direction of tlie eartli s Eijilit families of profiles of vertical 

magnetic intensity over veins have been plotted l)y varying one i»arauieter while 
holding the others constant. These are: for vertical veins with infinite depth 
extent striking north, variation of depth to width ratio and of width ; for vertical 
v^ns with finite depth extent striking north, variation of depth extent and of 
depth of cover; for infinite and finite veins striking north, variation in dip; tor 
infinite and finite veins striking east, variation In dip. 

The profiles are plotttMl In terms of a parametric unit so that those for vertical 
veins may be used repeatedly in diflerent districts by choosing the proper factor 
as a multiplier for each curve. — J. R. B. 
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12450. Ingham, F. T. Iron: Federatfon of Malaya Geol. Survey Dej;»t. Rept 

for 1&49, p. 25, 1950, 

Anomalous behavior of roninasses has hven reiMnted by pihits flying at 15,000 
feet over the Gunong Benoni, and the anomalies are stated to be somewhat more 
marked on the eastern side, near Tuugku. It is ix>ssible the anomalies are due 
to the presence of iron-ore in a larger area and in larger deposits than is sag- 
jiested by the scanty evidence noted on the ground.— JV. A. 8. 

12451. Hayner, J. M. rn'liiiiiiiary goopliysical report on the southern extHnslon 

of the main line of lode, liroken Hill: New South Wales Geological 
Bept. 193l>-in4r,. pp. 30-35, 19.10. 

An area of more than 1.400 acres containing several zinc ore bodies, some at a 
consideraliie depth, was surveyed in in,'i8-39 and later by magnetic and gravi- 
metric metliods. In the magnetic survey, two Askauia tield balances were used, 
and the probable error of a reading was ±4 gammas. The interval between 
trayerses was 200 feet for the greater part of the snnrey, and the intervals be- 
tween stations ranged from 25 to 50 feet. For the gravimetric snrvey, an Oert- 
lings gradiometer with sensitivity of 2 E5tv5s was used. Five traverses were 
made, the intervals between stations ranging from 200 to 500 feet. As a result 
of the geophysical surveys, a reversal iti pitrb of ore deixisits was discovered, 
briniring them within readily mineable depths. Conclusions were checked and 
confirmed in many places by drilling. — 8. T. V. 



12452. Haarsr il k. Frit/. 1 >ie Weg-Zeitkni*ve in der Retlexion.sseismik [The 
piith-time curve in the seismic reflection] : Geol. Jahrb., Baud 64, pp. 
173-18'!, 1950. 

Northwestern Germany is a very unfavoiable place for seismic prospecting 
because formations ai'e of insignificant and of varied thieknepses, and rapidl.v 
varying elastic characteristics. The velocity of seismic waves ranges from 
1,800 m./sec. in Tertiary rocks to 3,500 m./sec. in Triasslc rocks. This necessi- 
tates the use of complicated methods of analysis if gross errors in interpretation 
of the results are to be avoided. A new procedure based on the relation between 
the advance of the wave front from any point In a formation and the correspond- 
iDg time interval Is suggested. This relation is represented by the "path-time" 
curve. The graphic procedure suggested is applicable to formations of constant 
and of varying thickness. As the metliod is based on the knowledge of the 
velocity of seismic waves through difierent formations, the necessity for more 
experiments for measuring these velocities in drill holes is emphasized. — S, T. V. 

124S8. Langhammer, A. Bemerkungen zu L. Krouskij : Tber die Bestimmung 



des wahren einfallens und der wahren Tiefe reflexions seismisch 
ermittelter Schichteu [Comments on L. Krouskij s paiier: The determi- 
nation of the true inclination and depth of layers from seismic, re- 
flection data] : Erdol u. Kohle, Jahr. 31, Heft 5, pp. 217-218, 1950. 



Krouskij determines the slope of tlie reflecting layer and its depth below the 
shot point by using its ima,i.,'e and protracting tlie seismic ray beyond the point 
of intersection. This operation represents an extrapolation and cannot be 
always applied. Several examples are given when it would give an erroneoos 
result, and a slightly dilferent procedure proposed. — S, T» V* 
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12454. Slotnick, M. M., Brooks, J. A., Jr., and Redding, V. L. Note on well- 
shooting data and linear increase of velocity : Geophysics, v. 15, no. 4, 
pp. 663-066, 1060. 

A determination of vo and a in the equation for linear increase of velodty 
v^Vo-\-ah may be made from three sets of well-shooting data* each set consisting 
of tbe horizontal distance from shot point to well head, d^th, and travel time 
from shot point to that depth. For valnes of a of 0.5, 0.6, 0.7, 0.8, and Oi> which 
cover the range known from experience, the corresponding yalne of Vo is oom- 
pnted from the expression for the travel time and the results plotted. The 
average of the intersections is used as the value for v» and a. — if. 0. R. 

12495. Campbell, F. F. The Fort Cobb anticline: Geophysics, v. 15, no. 4, pp. 
585-604, 1950. 

The Fort Cobb area is southwestern Oklahoma has been explored seismically 
hy Amerada Petroleum Corp. and Superior Oil Co. Despite differences in 
seismic techniques, structural interpretations were similar. Three dry hole» 
have tested the structure to a depth of 17300 feet The limited amount of 
data from wells tends to confirm the seismic data. €k>iAes of seismic records^ 
cross sections, and structure maps on three horiaons are shown.— if. 0. R, 

12456. Rummerfieid, B. F. Algunos problemas de la exploraddn sismologica 
en M^ico [Certain problems in seismological exploration in Bfexico] : 
Aaociacldn Mexicana Geologos Petroleros Bol., v. 2, no. 5, pp. 805~S11, 
1050. 

Seismologic methods of exploration have been applied to less than 25 percent 
of the total area of Mexico allocated for such prospecting and in many places 
the exploration has not yet been completed. As elsewhere, diflSculties in seismic 

exploration are caused by insufhcient knowledge of seismic velocities in diffcri>nt 
formations. To this must be added, as typically Mexican, ditliciiltios produced 
by intrusive bodies, possilde refractions of reflected rays, the effect of fractures 
and faults, and the possible pressure of reefs. The greatest difficulty, typical 
of the petroleum regions of northern Tampico, is the presence of many intrusions^ 
creating a complicated subterranean structure and resulting in unusual paths 
of seismic rays. Similar conditions are found in the region of Poza Rica, Vera- 
cruz, where extrusive rocks reach the surface. Unusual conditions were also 
found in investigating salt domes on Tclni.intepec Isthmus, where differetices 
in the porosities in several Cretaceous strata complicated the seismograms by 
causing additiouai reflections. — 8. T, V. 

12407. Krey. Theodore. EInlge Beispiele reflexions seismischer Brgebnisse 
Nordwestdentschlands [Bxamples of the results of seismic investiga* 

tions by the reflection method in northwestern Germany] : ErdlU u.. 
Telctonilc in Nordwestdeutschland, pp. 285-282, 1940. 

The areas which have been explored by the seismic method include a series 
of Permian salt deposits in western Holstein, the deep salt domes of the 
northern i)art of Hanr»ver province, shallow salt domes in Liineburjier Hoide, 
anticlines near tbe Putch-German frontier, and the basin of Miinster. The 
seismic proiiles and the suu't-'ested ;re(>logic cross sections of these structures are 
presented and their correlation discussed. — «S. T. V. 
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12468. Hertwigt Angost Dai twlwitgehe Experiment In dcr Bodeomecbanlk 
[Tbe place of tedmical eiperlmenta in soil mechanics] : Baafceehnik- 
Arcbiy, Heft 3» pp. 72-74, 1&48. 

The djmamic method of soil exploration consists of the production of median* 
ical waves by special ylbrators set on the ground and observation of these 
waves by seismographs suitably, distributed. By using vibrators in drill holes 

it is possible to increase the range of the method. The vibrators are run with 

a constant fnKiuenoy, which can bo varied, and thus tlie critical frequency of 
the suriKUudinj? terrain can be deloriuined. Presence of disturbing Ixxlies 
under^irouud can l)e easily detected, if their meehanical properties are different 
from those of the surrounding medium, by changes in the velocity of the waves.— 
flf. T, V, . 

ELECTRICAL METHODS 

12459. Huber, A. Zur thoorio dor poooloktrischen widorstandsraethoden [Tlie 

theory of the Kenelei tric-resistiviry niethodsl : Archiv fiir Meteorolo;,ie, 
Geopbysilv u. Biokllniatologie, Band 1, Heft 3-4, pp. 40R-420, li>49. 

A differential eciuation is (U>rived f<»r the potential field created by two elec- 
troiles i)la('ed on the earth's surface w h<'re the surface of the earth separates 
a ujedium of inlinite electrical resistivity (air) from a uonhomogeneous one 
(ground) with its resistivity varying with the d^th. An analysis Is made of 
the boundaries of the region In which the nonhomogeneous field in the groimd 
with asstuned ^ectrlcal properties can be replaced by a bommgeneoiia one with 
an imposed limit of error which can i^e toU>rated by such simplifying assmnp* 
tiohs. In general, such regions will he found near the mid point between the 
two electrodes, where the lines of force run almost parallel. In other jjoints 
of the medium the volume of the homogeneous field will be much reduced, bat 
always availahle. 

The method is also applied to a case of a burled cylinder, which produces 
an anomaly that serves as an Indicator of its location. The treatment Is purely 
theoretical.— fi. T. V. 

12460. Mulchina, G. V. The screening effect of conductive layers [in Ru.ssian]: 

Akad. Naulc SSSR Izv., Ser. geog. 1 geollz., v. 14, no. 4, pp. 302-316, 1950. 

Use of the electrical method of exploration is frequently impossible because 
of the presence of a conduct ive layer covering the soil. An approximate solu- 
tion is derived for the electrical lield at any point underground which is accurate 
for points lying deei)er than three times the thickness of this upper layer. A 
more complicated case is treated when the underground is separated by a vertical 
plane into two domains with dllEerent electrical properties covered by a c<Miinioa 
conductive layer. The solution Is given in the form of an integral equatioii« 
which can he solved by the method of successive approximations. This solu- 
tion can also be extended to the case when the upper, conductive layer is also 
q>lit into areas of diifereot electrical resistivity. — 8. T. V, 

1246L Abel^ Florin. Becherches sur la propagation des ondea dectromsg- 
netiQues sinusoldales dans les milieux stratifies (The propagation of 
sinusoidal electromagnetic waves in stratified media] : Annales phyBlqpe» 
tome 5, pp. S06-640, 1050. 

The study consists of two parts : development of the general theory of props- 
gation of electromagnetic waves through stratified media, and special proUems 
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of the propagatiuu of waves through homogeneous thin strata. The treatment 
is general, bat the cmiGlaaloBS eaa be applied to probleou of mechantcal rlbift- 
tions, tliennal waves, and acoustical phenomena. 

The author starts from Ifaxwell's equations for the field in ft atmtified meiUnm, 
discusses linearly polarised waves represented by exponential functions with 
complex exponents, and establishes a system of differential equations of the 
first order for those wavos Modifications caused by discontinuities in the 
physical properties ditTcrenr strata are analyzed and tiie coefficients of reflec- 
tion and transmission oi waves are determined. These general results are 
applied to the special cases of the presence at absorbing layers, a medium with 
symmetrical properties, the presence of a very thin intermediate layer, and 
layers with periodical variations of physical propertieB.-H9. T. V* 

12462. Belluigi, Arnoldo. Tlie elcrtroinagnetic Mold due to induced currents 
in a conductive slab of tiuite dimensions : Geophysics, v. 15, no. 4, pp. 
687-703. 1950. 

The theory of the electromagnetic field for a thin, plane, conducting slab 
oriented perpendicular to the ground is developed. Solutions are given in the 
form of integral equations for the case of a finite slab (dike) energized by an 
Inducing alternating magetic field. The extension of these formulas to include 
the case <tf a semi-inflnlte slab, or mineralised vein, results in the derivation 
<a the Peters-Bardeen intepnl-resolving formulas. Subsequent integration 
yields explosions for the horizontal and vertical components of the mag- 
netic flux density ;ilong a direction normal to the slab. Tlie results are 
presented in tlie fmin of graphs of tlie coniixuients in phase with the inducing 
field plotted against horizontal distances from the plate, for varit>us depths 
and vertical thicknesses of the slah. These solutions may prove useful for the 
interpretation of electromagnetic field profiles.—/. Z, 

12468. Belluigi, Arnold*). "Bicaram" — Nuova apparecchiatura elettromagnetica 
["Bicarnni ■— A new ehHtroniugnetic apparatus]: Ufficio GeoL d'ltalia 
Boll., v. 70, pp. 227-241, 11)50. 

An instrument has been designed and constructed for use in geophysicfll 
prospecting by the electromagnetic method to permit a convenient comparison 
of the intensities and phase relations of two magnetic alternating fields. It 
consists of two identical coils, with adjustnlile ohnuc resLstances and capacities 
connected to the extremities of each coil, and a zero indicator, as in a Wbeatstone 
bridge, in a middle plane. Ordinarily, an earphone with an amplifier will serve 
as ft sero indicator. The theory of the apparatus is developed and the diifterent 
elements described. Instructions are given for its use.-H8. 3*. F. 

12464. Belluigi, Arnoldo. Su alcuni orientamenti teorici per le misure elettro- 
maguetiche in galleria di miniera [Some theoretical considerations on 
electromagnetic measurements in mining galleries] : Riv. Geofis. Appi., 
▼. U, no. 1, pp. 16-25, 1960. 

Intensity, phase displacement and other properties of the secondary elect ro- 
msgneWc field in a homogeneous isotropic ground are computed as functions of 
the frequency and coeflldent of induction of the primary electromagnetic field. 
The investigated electromagnetic fields are produced and measured by special 
instrument.s designed for use in underground galleries when mining metallic 
ores that show sufficient contrasts In electric proiwrties with the surrounding 
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fefmatioiui. The propoMcl measnrements ar« to be apfilled when seardihig 
for electric anomalies in the underside walls or i>iUan of the gaUeries^'saBinning 

presence of buried ore bodies. Related formulas are given for the arrange 
ments using electric dipoles or rectilinear emitters of finite length. — ^fir. T. F. 

12405. Wlietton, J. T., and Myers, J. O. Application of electrical-resistivity 
measnmnents to the location of coal seams at shallow depth: Leeds 
Phllos. Lit. Soc. Proc., v. 6, pt. 8, pp. 263-268, 1M9. 

An investigation was made to determine the value of electrical-resistivity 
methods in prospecting for coal seams at shallow depths. SnitaUe sites warn 
selected where the topography was fairly level and where the seams bad a 
shallow dip. Two sites were surveyed using an ordinary Megger earth tester 

and the single-electrode-probe method. The sensitivity of the instrument was 
such that a maximum depth penetration of 120 feet was secured. 

The hijjh resistivity of th«» conl senilis may he ronsideraitly modified by the 
moisture content and l>y the mineralization of the underground water, reducing 
the ctmtrast in resistivity between the various rocks. 

Comparison of the resistivity results with the borehole logs shows that at 
one site a fair correlation exists between the depths of the coal seams indicated 
In the boreholes and the depths indicated in the probes, but in another area the 
method appears to have been more successful. Of 28 seams indicated in the 
boreholes, seventeen produce identifiable features on the curves.— iS. T. F. 

12466. Manfredinl, Antonio. Studio geofisico della formazione ges-^sosolfifera 
Sicillana con 11 metodo della resistlvita elettrica [Geophysical investi- 
gation of gypso-sulfUroiis deposits in Sicily using electrical resistivity 
method] : Uflicio Geol. d'ltalla, BoU., v. 70, pp. 24S-246, 1960. 

A survey for gypsum and sulfur was made of an area of about 8 SQ. km. ti 
Sldly during the summer of 1046 using the resistivity method with Wenner's 

configuration of electrodes and soundings to 200 meters depth. The satis- 
factory results of the investitrations may he attributed to the preat contrasts 
in resistivity ran^ins from 2.6 to 4.0 ohm-meters in sand; 11.0 to 16.0 ohm- 
meters in aluminites; and 41.0 to 70.0 ohm-meters in gypso-sulfurous layers. — 
S. T. V. 

12407. Paver, G. L. The geophysical investigation of underground water snp> 
plies: a geological analysis of observed resistivity data: Jour. Inst 
Water Eng., v. 4, no. 8, pp. 237-266, 1950. 

Seventy-five electrical-resistivity surveys for water in Greece, Malta, Cypma^ 
Asia Minor, North Africa, Kenya, Sonialiland, Tanganyika, and in South Africa 
are summarized. Direct current measurements with nonpolarizing porous-pot 
elect roiles were mostly use<l, although commutated current measurements with 
a double commutator, producing a low frequency alternating current in the 
ground and direct euRent In the instrument circuit, were also used. This 
arrangement compensates for any earth currents and mlnlmiBea induction 
effects. 

Typical examples of observed resistivity depth-probe curves, constant separa- 
tion traverses, isoresistivity plans, and ratio-resistivity traverses form the iMUls 

for the discussion. All examines were verified by borehole data. 

The ^a^uphysical data presenter! are divided into sections dealing with surveys 
over sedimentary, igneous, and meLamorphic rocks, with further subdivisions 
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tesed upon geologic age. XnteiiKr^tatijon of tl» otaenmd data is dlacoMed in 
the light of the geologic mode of occnrenoe jof mideigroimd water in each caae» 

as controlled by the particular geologic, topographic, and.hydrologlc factors in- 
volved. From the very beginning of geophysical measurements to their final 
interpretation in terms of underground water potentialities, geologic factors 
are emphasized as being of primary importance. 

A basic linowledge of the theoreticai implications Involved is necessary for a 
proper evahutloii of obaerred resistlTity data, the resultant interpretation being 
dependent entirely on an understanding of geologic probabilities.—^. T. V, 

12468. Cooper, W. G. G. Electrical aids in water finding: Nyaaaland Cieoi. Snr^ 

vey Bull. No. 7, 23 pp., atlas [no date]. 

This paper briefly reviews the theory and practice of electrical-resistivity 
surveys for ground water in Nyasaland. The effects of electrochemical action 
and elcctrosmosis as well as of terrain and geologic structure on mitrration and 
collection of ground water and on natural eartli potentials are also discussed. 
Several example^ are giv^ to show the author's method of tabulating and 
interpreting resistivity data.~ir. B, J, 

12469. Walters, R. C. S. Some geopliysical experiences in water supply: Jonr* 

Inst Water Eng., v. 3, pp. 486-441, 1949. 

The results of resistivity surveys at three ground water and one dam site in 
England are briefly sumniarixed.~i>. F, B. 

12470. Cummings, J. B., and Romslo, T. M. Investigation of Twin Buttes Copper 

mines, Pima County, Ariz.: T7. 8. Bur. Mines Bept Inv. 4782, 12 pp., 
1950. 

As part of a program of mapping, test pitting, trmhing, and sampling, detailed 
natural-potential surveys were made in six selected areas. A few centers ot 
electrochemical activity were found near old mi^ workings. Horliontal re- 
sistivity profiles at four depths were made along one traverse across a fault of 
igneous and sedimentary rooics in contact. Mataral-potential maps and re« 
sfstivity profiles are incIuded.-T<?. D. B, 

12471. Lundberg, Hans. Airborne electrical surveys for regional studies In 

oil and ore prospecting: Canadian Inst Min. Metallurgy Trans., v. 68» 
pp. 180^182, 196a 

An airborne method of making induction tisctrical surveys is described. ▲ 
many-turn loop wound around the fuselage of a plane is energized with a f^ 
amperes alternating current of less than 1,000 c. p. s. This Induces alternating 
current of the same frequency in conductors below the path of the aircraft, which 
in turn sets up a secondary field whose amplitude and phase are detected and 
recorde<l in the airplane. Thf <oii(lu(tor8 (ore bodies or low-resi.stive sedi- 
mentary Iwrizon) can he identilied by a study of their secondary induced effects, 
and because the secondary field can be calculated for different Induction fac- 
tors anddepUis, tt la possible to determine turn the phaaa and amplitude records 
the depth below the aircraft of flaMying con^Actors. In oil prospecting the 
conductivity of groups of formations may be used to determine the amplitude 
and pliase of the secondary field, but for interpretation purposes it is possible 
to idealize these effects as havin? been caused by only three or four formations. 
Information on sedimentary structure at a maximum depth of 2,500 feet can be 
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obtained from the records. The Quemont, a flat-lying highly conductive ore 
body, can be datected imder 200 feet of ombnideii. Steep-dipping ore bodies 
jind sbear aooes olferlng emaller taiget areas require eztresBe sensltlTlty of tbe 
egoiinneiit but can be located and Identifled by tbis method. lUnstratlons of 
jtest resQlts aw shswnv— If . /. D, 

WELL LOOOINO 

121172. Geryera M Oastillo, B. Beglstro radioactlTO en el noxdeste de Itadeo 
[RadioactlTe logging in northeastern Itadeo]: Assoc Mc«lcana 
Oeologos Petxoleros Bol., 2, no. S, pp. 81iMI22, lOOa 

After a brief explanation of the physical principles of radloaetlTe well logging, 

A llthologlcal Interpretation Is presented of the results obtained in differaiit oil 
"w^ls in northeastern Mexico during snrv^ made In T. V, 

12473. Thomeer, J. H. M. A. Radioactiviteit van sediinentgesteenten als buip- 

middei bij het ondersoek Tan aardoUeboringen [RadioactlTlty of sedi- 
mentary rocks as an aid In the Investlgatioa of bore-holes in petrolenm 
exploration] : Geol. Mijn., 12 jaargang, no. 10, pp. 282-287, ISSOi 

Recording of the geologic and physical properties of formations penetrated by 
the bordiole has become an indlspcoisible operation in any oil field. Among tbe 

newer methods of investigation, the dotermlnatlon of the natural radioactivity 
of the formations dosenes attention. A gamma-ray log. is obtained by moving 
an ionization chamber or a Geiser-Miiller counter along the section of borehole 
})eing surveyed and recording the reactions on tlie surface. Tiiis method of log- 
ging can be applied iu cased-in wells and iu holes lilled with oil or brine mud 
where electrleal mediods are less applicable. A comparison of gamma-ray logs 
fdth electrical cses e< natural potential Is presented, and their similarities and 
differences interpreted In terms of geologic features. In certain points these 
two methods are oomplementaxy.—fi. T, F, 

12474. Biedendieck, C. H. Elektrische Sondendruckmessung [An electrical drill- 

hole pressure meter] : Brd91 u. KoUe, Jahrg. 3, Heft S, pp. 383-384, 1950. 

A new pressure gage for either separate measurements or continuous recording 
oi pressure in a drill hole consists of two built-in oscillators iu a strong container 
of small over-all dimensions which can 1>e lowered Into the welL One oscillator 
has constant firequmcy ; the frequency of the otiier is influenced by the deflection 
of a membrane under the action of the fluid column in the hole. Interference of 
the two oscillator circuits, observed on the surface on an oscilloscope determines 
the pressure on the diaphragm of the instrument. The error of a reading is less 
than 0.2 percent. The gage can be built to measure pressures up to 2,500 
meters.— iS. T. V. 

1^75. Tobien. H. Dber eine Vernkonnektlerung Ton Schlumberger Diagranunen 

im Alttertlftr Nordwestdeutschland [The correlation of Schlumberger logs 
in the lower Tertiary of northwestern Germany] : Brd(Sl U. Tektonik in 
Nordwestdeutschland, pp^ 374-882, 1940. 

In many oil fields in northwestern Germany an accurate correlation of strata 

may be made on the basis of Schlumberger resistivity and potential logs. Such 
correlation was feasible between fields as far as 120 km. apart along the profile 
Stretching in a northeast direction from Hanover to Hamburg. The potential 
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curve was especially useful In this purpose. Accentuated i^eaks in the potential 
curve correspond to maxima of the resistivity curve, and were usually separated 
by sections of indefinite character, called interanomalies. The peaks' usually 
Indicate arenaceous layers, the Interanoinalles, argniaeeoiiB Uqrera. mectrlcal 
logB obtained alonff the sea coast suggest epirogenic movements there, which are 
also indicated by paleontologlcal evidence. — 8. T. V. 

12476. Schad, Albert. Stratlgraphlsche Auswertung von elektrischen Bohrloch- 

messungen [Stratigraphic interpretation of electrical well logs] : ErdOl 
u. Tektonlk in Nordwestdeutschland, pp. 364-374, 1949. 

Experience has shown that the logs obtained by the Schlumberger method 
g:ive a clear indication of the variations of the geologic and physical properties of 
the formations penetrated. In northwestern Germany the variations of fades in 
the horizontal direction are Insignificant. Well logs, cnren though separated by 
sreat distances, are often very similar. This greatly facilitates the correlation 
of indlTidnal horizons and makes this corr^tton by the dectrlcal method more 
Accurate than can be done lithologically. 

A detailed diRcussion of the geologic interpretation of the electrical logs and 
many practical examples are Included. — S. T, V. 

TECHNICAL AXDS 

12477. PlTOVaroT, C. P. An amplifier for very low frequencies [in BnsBlail] : 

Zhnmal tekhnich. fiUki, v. 18» no. 6, pp. 799-804, 1M& 

An ampttller ofpmttaig with tolllclait stability, even at frequendea as low 

as 5 c.p.s., is described. The pulses applied nre of rectangular shape with the 
horizontal portion of the wave varying less than five percent at 5 c.p.s. Anodes 
■of the vacuum tubes have in series an electronic stabilizer. In the author's 
experiments the amplification was about 150,000, but this can be made sub- 
stantially higher. The instrument is provided for photographic recording. The 
amplifier can also operate trom a storage battery. — S, T. V. 

m 

12478. Honnell, P. M. The absolute calibratkm of a Brush accelerometer and 

its response to square waves of displacement and velocity: Am. Geoptays. 
Union Trans., v. 31, no. 5, pt. i, pp. 1950. 

The response of accelerometers and seismographs relative to the output of 
a velocity monitor is easily obtained on an electromagnetic transducer or shaking 
table. This equipment can give an absolute calibration by matcliing the peak 
sinusoidal acceleration of the transducer to the vertical acceleration of gravity. 
In practice the transducer acceleration is reduced until the chattering of an 
auxiliary weight resttng on the platform can no longer be detected. The tecb- 
jklqoe appears to be accurate within 5 percent 

The resulting calibration of a Bmdi BL-SOl accelerometer is given, and the 
response of this instmmMit to square waves of dlsplacemmt and ▼elocity, and 
to simple transient wave forms, is shown.— i>. F, B, 

12479. Allsop, O., and Ou6nault, B. M. Exploders for simultaneous firing of 

shots : Great Britain Safety in Mines Research Board, Besearch Paper 
107, 14 ppi, 1960. 

This pamphlet is written primarily as instruction for use In mines or quarries, 
Imt it is also of interest to geophysicists, especially when employing the Poulter 
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seismic method of exploration. It gives an ac count of the electrical properties- 
ot.Jo^ teosion detonators wUick affect tlieir tiring when connected in series^ 
In a roaad of shoti. Data m given from wbleh. it te. ppsalbte to oMtinate the 
Tpltaae and capacity hmM to fire a sivea mwnber o£ abeta wliUo taking tke- 
greatest precautions to ayoid visflies wbich may cauae acddentai The affect 
of leakage to the earth is alao conaidered.— £1. r. F. 

PATENTS 
9C4G«nmC K8TH0DB 

12480. Fluxmoter. William R. Rathkamp. Oak Ridjre, Tenn., assignor, by mesiie- 

assignments, to the United States of America as represented by the- 
U. S. Atomic Energy Commission: U. S. patent 2,530,178, issued Not. 
14, 1950. 

A device for doterminirifr magnetic tiold strength comprising a pulsating cur- 
rent conducing element forming an armature disposed in the magnetic field 
and being mounted to allow vibration of the element across the field so that the 
amplitude of the vibration is proportional to the atrength of the magnetic fields 
and means responsive to vibration of the armature for giving an indication oT 
the Held strength comprising a member forming an armature positioned to be- 
mechanically vibrated by the cnrroit ccmdncting element so as to cause an 
e. m. f. to be generated in the member and means for measuring the magnitude 
of the induced e. m. f. Claims allowed, 2. 

12481. Submarine-detecting device. Ellis A. Johnson, Obevy Ghase, Ifd.: V. & 

patent 2,585,068, issued Dec. 26, 1090. 

In a iiystem of the character disclosed for detecting and recording signals 
indicative of the presence of a submarine, a gradient device including a pair of 
opposedly connected nonrotating search coils adapted to generate said signals 
in response to variations in the intensity of the magnetic field within eadi of 
the coils, an electroresponsive device operatively connected to said coils and 
having an element adapted to be actuated to settings corresponding to the differ- 
etice between the instant values of the Uu.x through each of said COUs, and means 
controlled by said element for recording said signals. 

In a system of the character disclosed for attacking a submarine from an 
aircraft in flight, a pair of n(mrotating opposedly connected search coils ar- 
ranged in predetermined space relation on said aircraft and adapted to generate 
variable signal Indications of opposite polarity In accordance with variations 
in the intensity of the earth's magnetic field within each of the coils, an ex- 
plosive deptli charge releasably supported In- said aircraft, and means Including 
a voltage itite;:rating device operatively connected to said coils and responsive 
to the gradient of the magnetic field of the submarine detected by the coils 
for releasing the depth charge as the polarity of said signal indications is 
reversed during the passage of the aircraft over the submarine. Claims allowed^ 
20. 
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12482. Measuring and control hiethod and apparatus. Thomas R. Harrison, 
Wyncote, and Lloyd B. Cherry, Philadelphia County, Pa., assign^ors, by 
MBA'Sfsignments, to Iftimeapolia-Hoii^rw^ Regulator Go.» Bfinne- 
afolta, IfiaD., a-Mvporatidii «f Delaware: U. S. ]Miteiit 2,B88k4l2» laemed 
Dee. moo. 

* 

Tb» mefliod of obtaining a measure of the strength of a magnetic field whlcb 
consists of the steps of relatiTely moTliig a magnetle Held and an eipioriag devloe 
to derire an electrical effect the direction of which corresponds to the direction 
of said magnetic field and the magnitude of which is a fnaetlon of the strength of 
said nia/Tnetic field and also of the rate of relative movement of said magnetic 
field and said exploring device, applying said electrical effect to motor means to 
control the energization of said motor means for oi)eration of the latter in a 
direction corresponding to that of said electrical effect for a period the duration of 
Which corresponds to that of said cilectrlcal effect and at a speed which Is In 
«Dl)6tantlally linear accordance with the magnitude of said electrical effect, 
tttlUains the operation of said motor means for morlng an eadiibltlng member tnm 
■a predetermined position In a direction correspondlnpr to the dfre^on of opera- 
tion of said motor means for a period the duration of which corresponds to that 
■ol tlie op»'ration of said motor means and at a rate which corresponds to the 
f?reed of operation of said motor means, utilizing the operation of said motor 
Uieaus for deriving a second electrical effect the magnitude of which is a function 
of the speed of operation of said motor means, opposing said second electrical 
effect and the first mentioned electrical effect In the control of the energization 
of said motor means to supp ics s the Increase in the rate of motion itt said ex- 
hibiting member tending to be effected by operation of said motor means as said 
first mentioned electrical effect increases in mae:nitn(1e, thereby to exi)and the 
range of variation of said first mentioned electrical effect over which the rate of 
movement of said exhibiting member varies from zero to a maximum, and addi- 
tionally controlling the energization of said motor means in accordance with the 
position of said e^dlriting member as required to restore and maintain said ex- 
MMUnf meober In said p rede t enalned position when tiie magnltode of said 
flrst Bisntioiied electrical effect decreases below a predetermined yaliie. Caalms 
allowed, 26. 

SSZSltlC KSTBOBB 

312488. Gain control system for seismographs, George B. Loper, Dallas, Tex., 
assignor, by mesne assignments, to Socony-Vacuum Oil Co., Inc., New 
Tork, M. T., a corporation of New Toikt IT. 8. patent 2,696,806^ fssaed 
Oct 17, 1960. 

The combination with an amplifier, of a gain-controlling system therefor cmn- 
prlslns an electric valTe having an Input cnxcolt reqponslye to slgaala from said 
ampllfler and an output circuit, means biasing said Talve beyond plate current 
cut-off, said Talve being conductive only on signal peaks, biasing means for said 
amplifier comprising in a series loop a rectifier and two resistors, a ground 
connection at the Junction of said resistors, said output circuit including one of 
said resistors and a capacitor connected to the cathode side of said rectifier and 
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to one end of said last-mentioned resistor for flow of charging current throng 
said capacitor, said rectifier having a polarity for flow therethrough of discharge 
current from said capacitor and through the other of said resistors continuously 
to develop across It a voltage of negative polarity with respect to said ground cOBk- 
neetton, and means for applying said negative voltage to said amplifier to eon- 
trol the gain thereof. Olaims allowed, 7. 

ISiM. Apparatus for separation of blastinp-clrcult leads. Josephus O. Parr, 
Jr., San Antonio, Tex., assignor to Olive S. Petty, San Antonio, Tex.: 
U. S. patent 2.527,148, issued Oct. 24, 1950. 

A blasting machine for firing shots for seismic surveying Including, in com- 
Jbination, a generator, a manually actuated plunger to rotate the generator shaft 
through a limited number of revolutions, conductors extending from said gen- 
erator for connection to a blasting cap, a releasable connection in the circuit 
Of each conductor located at said blasting madiine, and lever means engaged and 
actuated said plunger near the end of its stroke to release both said connectiona 
and tberebj seiiarate said conductors from said blasting machine. Claims 
allowed, 4. 

12485. Drive for seismographic record strips. Robert L. Heuson, Jr., and John 
W. MiUington, Beaumont, Tex., assignors to Sun Oil Co., Philadelphia, 
Pa., a corporation of New Jersey : U. 8. patent 2,532,911, issued Dec. S, 
Ittsa 

In combination, means fbr adTandng a record strip, a synchronous motmr for 
driving aaid advancing meana, a vibrating reed inverter for supplying altemat* 
ing current for driving said syadironous motor, said inverter including an 

electromagnetic driving device for its reed and contact means engageable by aaid 
reed, a low voltage current supply, connections between the low voltage current 
supply, said driving device and said contact means throuiih which said current 
supply would drive said reed at an approximately constant frequency, a tuning 
fork, driving means for the tuning fork, an amplifier supplying alternating current 
at relatively low power at the tuning fork frequency, means supplying said 
alternating current to said connections to maintain vibrations of said reed at 
the tuning fork firequency, thereby to contr<ri the frequency of the alternation 
current supplied by said invorter, and a synchronous motor for driving a timing 
device adapted to space timing nmrkings on said record strip, said last mentioned 
synchronous motor bein^ connected to said ampiitler and enforcing preciSfQ 
uniform spacing of said timing markings. Claims allowed, 2. 

32486^ Seismic detector. Robert L. Benson, Jr., Beaumont, Tex., asirignor to 
Sun Oil Co., Philadelphia, Pa., a corporation of New Jersey: C. 8. patent 
2,538^, issued Dec. 12, 1960. 

A s^smic detector comprising means providing a rigid permanent magnet aa> 
sembly having a pair of symmetrically arranged annular air gaps, a*non-ma0ietie 

ormattire including a pair of colls and conductive elements mounting said coils 
1()( Htod within said gape, and spring means supporting said armature, said coila 
being astatically arranged so that stray magnetic fields cutting both coils induce 
therein bucking electromotive forces, while electromotive forces induced therein 
by relative movements of the coils and the magnet assembly are additive. Claima 
allowed, 9. 
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12487. Apparatus tor nolMng selamlc problans for location and dip of refleetlar 
beda. Glenn M. McGocUn, Corpus Obristi, assignor, hf mesnr 

assignments, to Socony- Vacuum Oil Co., Inc., New York, N. Y., a corpora* 
tion of New York: U. S. patent 2,685,220, issued Dec. 26^ 19G0. 

An Instrument for contour plotting of snbsuifaoe strata comprising a pair of 
members having pivotal suports at points spaced in correspondence with the 
distance between seismic datum points nnd slidable in parallelism with eacl» 
other, means interconnecting said members for maintaining them imrallel, a 
scale on each of said members calibrated in terms related to seismic-reflection 
times, and a dip-bar extending at right angles to both of said members for ail 
positions thereof. Claims allowed, 10. 

124^ Optical recording apparatus for seismic waves. Albert J. Z. Caan, New 
York, N. Y., nssffmor to Socony-Vncuiim Oil Co., Inc., New York, N. Y., 
a corporation of New York : .U. S. patent 2,535,348, issued Dec. 26, 1950^ 

Apparatus for converting seismic recordings in terms of time to seismic re- 
cordings in terms of deptli consisting of a lamp emitting light rays, a member 
attached thereto possessing a slit opening adjacent to said lamp, said lamp and 
said meml)er being capable of reciprocation in a vertical direction to cause sub-- 
stantially parallel rays of energy to pass through said slit,, a stationary seismic 
recording tn trams of time aUgrod with said tOit so as to receive said rays over 
its length during said reciprocation, a colUmatlng lens for preventlag the natural 
distortion of said rays passing through said seismic recording in terms of time^ 
a distortion lens for distorting the rays thus corrected by said collimating lens 
from a time scale to a depth scab*, said distortion lens having a shape determined 
by the time-depth curve of the areji beinj; surveyed, stationary detection means 
to receive the rays after tliey have imssed through said distortion lens, said 
collimating l^is and said distortion lens being positioned l>etweeu said seismic 
recording in terms of time and said detection means. Claims allowed, 2. 

ELECTBICAIi XlfiTHOSS 

12489. Method of geophysical exploration. Axel Rudolf Liudblad, deceased, late 
of Djursholm, Sweden, by Staffan Serrander, administrator, Stockholm, 
Sweden, Johan David Bfalmqvist, Boliden, and Gotthard Viktor Arnold 
Oustaftoon, Akeshov, Sweden, assignors to Bolidens Gruvaktieltolag, 
Skelleftehamn, Sweden, a joint-stock company limited of Sweden: U. Sr 
patent 2,627,560, issued Oct. 81, 1900. 

A method of detecting the presence of subterranean ore bodies and the like that 
comprises introducing into a transmitter coil located near the earth's surface a 
current varying linearly with time and causing thereby the generation of a pri- 
mary electromagnetic field of saw-tooth wave form, detecting in a dete<:'tor coil 
located at some point distant from said transmitter coil the primary field so 
generated, simultaneously detecting a secondary electromagnetic field in said 
detector coil, said secondary Held resulting from the impingement of said primary 
on ore bodies bdow the earth's surface and recording time<«paced rela* 
tion the two fields so detected. Claims allowed, 2. 
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12490. Electrical-prospecting method. Robert R. Thompson, Houston, Tex., as- 
signor, by mesne assignments, to Standard (Ml Der^L Co^ BUnbetli. 
N. J., a corporation oC Delaware} : V: S. patent 2,881,088, tanied Kovember 
21,1056: 

An apparatus for conducting conttnnoas «tectrieal prospecting surreys over an 
area beneath a body of water including a s^-propelled vessel, a miilti-condiictor 
•caMe attached to said vessel and snbmerged in the water for towing bdiind the 

vessel, a pair of current eleietrodes and a plurality of potential electrodes posip 

tioned in spaced relation upon said cable and connecte<l to respective conductors 
therein, and a i)liirality of submerged buoys nrtached at spaced positions along 
said cable intermediate between said electrodfs, said hnoys beini; of such shape 
and arrangement as to lift a substantial portion of said cable off die bottom 
<of the body of watw when said vessel and cable are in motion. ClaUns allowed, 8. 

BJLDIOACTm XiSTHOINS 

12401. Wide range radiation intensity meter. Ted Fahrner, Whittier, Calif., 
assignor to \V estiughouse Electric Corp., East Pittsburgh, Fa., a corpora- 
tion of Pennsylvania : U. S. patent 2,524.901, issuetl Oct. 10, 1950. 

A wide ranue radiation intensity meter comprisiu}? connections for applying 
a direct current potential, a Qeiger-M tiller counter tube and a grid controlled 
•electron discharge tube connected In sorles across said connections, said coonter 
tobe b^ng operated in the "proportional region," and means for measoring the 
voltage drop across said grid controlled electron discharge tnbe said voltage drop 
being a fanction of radiation intensity falling on said counter tube. Claims 
allowed, 6. 

12492. Method of geophysical prospecting. John T. Callahan, La Feria, Tex., 
and John D. Lahmeyer, TOsa, Olda., assignors to Industrial Nodeooic 
Devices, Tnlsa, OkUu, a corporation of Oklahoma : IT. 8. patent 2,828,8aBi 
Issued Oct 17, lOSOi 

The method of geophysical prospecting which comprlHee» at least partially 
.shielding a radioactive energy detector from radiooctlva energy ladjations fkom 
the earth, eliminating the shielding, and measoring the radio active energy 

reaching said detector both when shielded and unshldded to detormlne the rda* 
tlve magnitudes thereof. Clalma allowed, 13. 

12488. Coincidence proportional counter. John H. Manley, Urbana, 111., assignor 
to the United States of America as represented by the 17. 8. Atomle 
Bnergy Commission : U. S. patent 2,631444, issued Nov. 21, 1900i 

A proportional counts for. measuring the energy qnctrum of a partldsip 
•emitting ionizing source comprising a chamber containing argon gas, a wire-like 
electrode suspended centrally of said chamber,, a cross wire for mslntsining 

said electrode in its central position, a source of positive high voltage oooft 
nected to said electrode, a plurality of ring-shaped collecting electrodes sur- 
rounding and coaxially disposed witli respect to said wire-like electrode, a 
coincidence amplitier circuit to which said ring-like electrodes are separately 
connected, said chamber having a bottom portion supporting an alpha particle 
•emitting source below said wire-like electrode and said collecting electrodes and 
.substantially azially thereof, conduit means for admitting gas into said duunber, 
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and a pressure gauge connected to said conduit means Xor iadicaUng th% gas 
pressure. Claims allowed, 7. 

12494. Meaanrement of fbe Intensity at penetratlTe radiatlona. Jade B. Oarlin, 
Watertown, and Eric T. Clarke* Cambridge, Mass., assignors to 
Tracerlab, Inc., Boston. Mass., a corporation of Massadiiisetts: U. 8. 
patent 2,531^04^ Issued Nov. 28, 1950. 

In apparatus for measuring tlie intensity of penetratlTe radlatlens aodk as 

are emitted by radioactive substances, tbe combination comprising : an ion 
chamber, a pair of electrodes mounted in sai(! clmmber, a source of low voltage 
arranged to impress a collecting voltage on said electrodes such as to produce 
an ionization current well below saturation value, a connection from one of 
said charged electrodes to carry said ionization current, means for employing 
aaid lonis^on current to reduce tbe total lonication eaawA developed, and 
means f6r measuring tbe ionlsation current so reduced. Olaims allowed 14. 

124d5. Electronic counting circuits. Joseph W. Kennedy, Santa Fe, N. Mex., 
William R. Baker, Berljeley, Calif., and Clyde E. Wiegand, Saute Fe, 
N. Mex., assignors to the United States of America as represented by 
the U. S. Atomic Energy Commission: U. S. patent 2,532,503, issued 
Dec. 5, 1960. 

A self-contained portable counter comprising an ionization chamber, a power 
supply for furnishing a high potential to said ionization chamber, a pulse ampli- 
Utat, a scaling circuit the input thereto being tbe ampllfled pulses, a register, 
and awttdiing means for improoslng tbe output of tbe scaling circuit- or tbe 
amplifled pnlsea to said register, dalms allbwed, 4. 

12496. Prospecting. Gerhard Ilerzog, Houston, Tex., assignor to The Texas 
Co., New Yorlt, N. Y., a corporation of Delaware: U. S. patent 2,535^)66, 
issued Dec. 26, 1950. 

In prospecting, involving the detection of the intensity of gamma radiation 
from the earth with a first radiation detector in the presence of cosmic rays 
to wbich it is sensitive, the improvement whicb comprises interposing at least 
one additkmal detector sensitive to ooamlc rays in tbe patb of tbe oosmtc rays 
paning to tte flrst detector, and obeervlng only tbose Tays wblcb are deteiieted 
br tbe first detector alone. Glalms allowed, 10. 

THBBIKAL XBTHODB 

12407« Bekiaeter* Victor & Baftberford, Bast Cleveland, and James V. BngHeb, 
Jr.. Lakenood, Oblov assignors to Ball^ Meter Go*, « corporation of 
Delaware : U. 8. patent 2,B24,478, issued OcL 8, VMSfK 

In a bolometer of tbe electric resistance type, in combination, a higbly evac- 
uated sealed bousing comprising a reflector portion of parabololdal sbape mir- 
rored en tbe Inner surface and a window portion Joining tbe reflector portion 

In a plane beyond and substantially parallel to the latus rectum of the re- 
flector : a target in paid housing of extended area lying substantially in the 
plane of said latus rectum, spanning the focal center of the reflector and formed 
as a receptive grid of a relatively great length of coil-coil resistance wire having 
a diameter of the order of one mil and composed of a plurality of oppositely 
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•directed, laterally spaced reaches; a pair of conducting posts passing through 
the wall of tlie reflector portion ; means connecting the ends of said resistance 
wire to said posts; and insulated means supporting said reaches in the plane 
of said grid. Claims allowed, 3. 

WBLL LOOOXNG 

124d8. Apparatus for logging wells. Jan J. Arps, Tulsa, Okla*: U. S. patent 

2,524,031, issued Oct. 3, 1950. 

In apparatus for logging a drill hole while drilling with a drill hit suspended 
in a drill hole upon a tubular drill stem and collar through which drilling fluid is 
circulated, the combination of: a turbine disposed within the drill stem and 
'having its impeller means located in a drilling fluid circulating duct therein and 
thereby adapted to be driTen by circulation of drilling fluid through said duct; a 
•direct current generator in said drill stem ; a mechanical drive connection be> 
tween said tiirblne impeller and said direct current generator; a Tariable speed 
idirect current motor; a pair of spaced electrode elements Insulated from one 
another and positioned on and exteriorly of said drill stem to be in electrical 
communication with formation penetrated by the drill hole during drilling; and 
an electrical circuit connecting one of said electrodes to the other of said elec- 
trodes, said circuit including the output of said direct current generator con- 
•nected in series with the input of said direct eoRent motor; an alternating 
cntrent generator mechanically connected to said direct current motor for 
jcenerating an alternating current the frequency of which is a function of the 
•speed of said motor ; and an electromiignetic signal generator in communication 
with the drilling fluid duct in said drill stem, the actuating windings of which 
are connected to the output of said alternating current generator, for converting 
alternating output current from said alternating current generator into signal 
pulsations within said drill stem. Claims allowed, 3. 

12400. Well-logging apfiaratus. Benlc P. Vincent, Tulsa, Okla., assignor to 
Stanolind Oil and Gas Co., Tulsa, Okla., a corporation of Delaware: 
U.S. patent 2,524450, issued Oct 8, 1950. 

In well logging apparatus ladudlng a chart and means to Indicate on said 
«hart Tariations In a well characteristic, an electric motor energized from an 
adjacent source, two oppositely rotating electrically actuated clutches driven by 
said motor, a single rotable shaft adapted on actuation of one of said clutches 
to drive the indicating means linearly, electrical means including at least one 
imijedeuce responsive to a condition in said well for selectively actuating said 
elvlKhes as said condition varies, and a cylindrical watertigiit case adapted 
to be lowered into a w^ encloeUig all of said apparatus except said at least one 
impedence. Claims allowed, 4. 

12500. Method and apparatus for well logging. William L, Russell, College Sta- 
tion, Tex. : U. S. patent 2,524,360, issued Oct. 3, 1950. 

The method of logging wells which comprises the steps of measuring at a 
plurality of depths within a well the direction of the horizontal component of the 
earth's magnetism, said magnetism including flux due to both the induced and the 
remanent fields, measuring at a plurality of depths the dip of said magnetism, 
and recording s^rately the variations of said dlrectioii and of said dip as 
Amctlons of depth. 
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Apparatus for logging wells comprising an instrument bousing adapted for 
l«yweriiig into « a leferenoe ftamework in mid hoiuing and moralile rela- 
live Uiereto, means for maintaining said firamework oriented in a fixed direction, 
jneans carried 1^ said framework for iirodacing a llrat electrical signal Tarying 

quantitative with the direction of a directional magnetic property of well 

strata, means carried by said frameworlc for producing a second electrical signal 
varying quantitatively with the strength of the magnetic field in the well strata, 
and means for recurdiiiK the variations of each of said signals in correlation with 
•depth in a welL Claims allowed, 17. 

12901. Interface locator. Daniel SllTerman, Tulsa, OkUu, assignor to Stanolind 
Oil and Gns Co., Tulsa, Okla., a corporation of Delaware: U. S. patent 
2,524,933, issued Oct 10, 1850. 

A method indicating the position of an active interface between a conducting 
fluid and a nonconducting fluid in a well comprising introducing said conducting 
fluid into said well, intrt)ducing said nonconducting fluid into said well, said 
conducting and said non-conducting fluids being immiscible and of different 
densities, whereby an interface is formed in said well, locating a detector in 
the region of said Interface, said detector lieing adapted to distingnisli between 
said conducting and said nonconducting fluids, indicating at the surface in wMch 
fluid said detector is sulmierged, and cydically submerging said detector alter- 
natdy in said conducting and said nonconducting fluids, the frequency of said 
submeraions being between about Mo and about 20 cycles per minute, whereby a 
positive qualitative signal will be repeatedly and intermittently produced at the 
surface when said detector is in tlie region of said interface and the ratio of 
signal-on to signal-off time indicates the mean level of said interface relative to 
said detector. Claims allowed, 12. 

12502. Method for logging wells. Preston B. Chaney, Beaumont, Tex., assignor 

to SuQ Oil Co., Philadelphia, Pa., a corporation of New Jersejr: U. S. 
patent 2,526,857, issued Oct 24, 1960. 

In tlie logging of subterranean formations pmetrated in well drilling opera- 
tions by analyzing effluent drilling mud fluid for salt content, the method of 
continuously determining changes in the concentration in said drilling jnud fluid 
of chloride ions, which comprises continuously circulating drilling mud fluid 
containing added phosphates, and having a pU of from 7 to d.o, iuto and out 
of said w^ during the drilling operation, contacting the effluent drilling mud 
fluid with an electrode of reference potential and a silver electrode, and measure 
log the potential difference between said electrodes. Claims allowed, ft. 

12503. Metliod of logging wells. John T. Hayward, Tulsa, Okla. : U. S. patent 

2,528,882, issued Nov. 7, 1950. 

The method of logging wells being drilled by the rotary method in which a 
drilling fluid circulated througli tlie well is analyzed at the top of the well for the 
contents of the strata portions dispersed therein by the drill, comprising, mod- 
ulating a drilling operation at a predetermined frequency adapted to corree- 
poodingly vary the rate of dispersal by said drill of said contents of said strata 
per unit volume of said drilling fluid, and analysing said drilling fluid for said 
contents appearing therein in a concentration pattexn oorremH>uding to said 
frequency. Claims allowed, 19. 
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Badio^ctivlty loggtag of w&Im. Jobn T» Hajward, Tidn, OUa.: U. 8* 
patent 2»IS28»9CS6, tMwa KOT. 7, 1960. 

In drttling of a well by the rotary metbod employiDg a drculating stream of 
driBlns fluid, tbe method of' logging tlie yt&i, eomtmslng, separating ftom the 
stream of returaing drilling flnld the* formation cuttings in the order in which 
they are deposited in said stream by the drill, and measnring the radloactMty- 
^ the so separated cuttings, datms allowed, 10. 

12505. Acoustic well-logging ai^ratus. Clare H. Kean, Houston, Tex., assignor 

by mesne assignments, to Standard Oil Bevel. Oo.. BUiaheth, N. J., a 
corporation of Delaware: U. S. patent 2,580,071, Issned Nov. 21, ]j960. 

An improved apparatus for acoustic impeUance loggiug of formations along 
the liquld-flUed portion of a bor^ole In the earth comprising, in combination, a 
tranadncor of aconatic wave oiergy of substantially a selected frequency having 
auch a value that the wave length of said wave energy in the borebole liquid! 
Is longer than the diameter of the borehole, said transducer comprlslag an 
eloiif^attHl cloniont oonstitntint: a wnve frrnoratinir «:nrfacc havintr a crreater 
length than siiid wave longth and elo<'tfoina;;notic moans operatively associated 
with said element for caiisintr the latter to vil)rate in extensionnl m«Kle at said 
frequency, a source of electric energy electrically connected to said electro- 
magnetic means for exciting the Uitter at said fk^egueney, means for moving said 
transducer along the formations In the borehole, and means for recording varla- 
tlons in electric energy supplied to said electromagnetic means as the tranaduoer 
is moved along* the formations. Claims allowed, 0. 

12506. Well-logging recorder. Horseliell R. iicivally, Shreveport, L&.: U. S. 
patent 2,535,090, issued Dw. 26, 1950. 

A well-loggins machine for use in cttnnection with rotary drillinji equipment 
having a rotutable drill stem, \Yhicli comprises, means lioldinj: and advancing 
a movable record receiving element, said means connecting with said rotary 
drilling equipment in a manner to advance said record receiving element at a 
rate of speed determined by the speed of the downward movement of said drUl 
MbMo, a stylus movably positi<med above and adapted to mark said record re- 
ceiving element, a power diiven screw shaft and gearing connecting the latter 
with said stylus, a movnlile clutch -and gearin? connectinL' said screw shaft witb 
a drivin?: means to rotate the latter at selected rates of speed, linkage and gearin? 
connecting said clutch with said means for holding and advancing said ird 
receiving element, said linltage and gearing operative with said advancing means 
to move said movable clutch and reverse the direction of rotation 6f said sixer 
shaft and the direction of movement of said stylus, and providing thereby a 
marked record of the time consume for a p^etermined increment of downward 
movemoit of said drill stem. Glatans allowed, 5. 

12507. Electrical-logging system. Robert A. Eroding, Dallas, Tex., assignor, by 

mesne assignments, to Socony- Vacuum Oil Co., Inc., New York, H. I., a 
eofporatlon of New York: V. B. patent 2,836,006, issued Dec. 20, IflSOi 

A system for measuring changes in the electrical character of formations 
ll^titeted by -a borehole vrtifeh comprises- an exploring r.nit movable along the 
borehole and inctnding as a' component part thereof an alternating current 



Digitized by Gopgle 



l>ridge network having an elongated Inductance forming one arm of said net- 
"work and disposed lengthwise of said borehole for producing an electromagnetic 
field in the strata adjacent thereto, said bridge having circuit connections for 
^application thereto of alternating current input signals and output connections, 
means for establishing balanced conditions in said bridge network with said 
•co^lorinc unit in » pred^termtned position, means for moving said oxplorlng unit 
in said borehole past said formations to unbalance said bridge in accordance 
wltb TariAtlMis In ifae eteetslaal properttes of said fotmntlons for prodnetion 
of signals, and measuring means inclndlng a detecting circuit having teaniAM 
respectively connected to said circuit connections and to said output connections 
in which the signals applied thereto are opposed, said measuring means including 
An element movable in accordance with the algebraic difference between said 
signals to indicate an electrical characteristic of said formations. Claims 
allowed, 18. 

TSCBNIOAL AXDB 

12008. Elevation-recording apparatus. Daniel Silverman, Tnlsa, Okla., assignor 
to Stanolind Oil and Gas Co., Tulsa, Okla., a corporation of Delaware: 
U. S. patent 2,524,834, issued Oct. 10, 1950. 

In elevation-surveying apparatus of the type inclndlng a gravity-responsive 
pendulum for supplying a reference direction for the measurement of grade an- 
gles, said pendulum being responsive also to accelerations of the transporting 
vehicle along the traversed path, means for correcting the elevation indications 
of said apparatus while said v^lcle is in motion for the error introduced by 
said accelerations comprising: means tor prodndog an electrical output propov> 
tlonal to the vehlde speed, means actnated by said eieetrloal tnitpat for prodne* 
Ing a motion proportional to the square of the vehicle speed, and means ntilis- 
ing said motion for altering the devation Indications of said apparatus whereby 
substantially correct values thereof are given while said vehicle is in motion. 
Claims allowed, 8. 

12509. Geophysical safety catch. Lloyd R. Deputy and Lena F. Deputy, Jen- 
nings, La. : U. S. patent 2,S29,768, issued Nov. 14, 1950. 

In eombinatkn with an eiploslve charge enclosing sleeve, a spring support 
mounted on the sleeve and adapted to support it in a vertical conduit, said spring 
siqnport including a rasllient strand and a sleeve endrdlng metal straf» -secure 
ing the strand to the sleeve, said strap having fasteilng means ad^tably ccm* 

necting the ends thereof and securing the strap around the sleeve, inwardly ex- 
tending proiijrs struck from the strap and embedded in the sleeve, said strap hav- 
ing oppositely disposed outwardly oflset portions, said strand having an arcuate 
intermediate portion engaging partially around the sleeve below the strap, said 
arcuate tntmiediate portion terminating in upwardly extending leg poriiuns 
disposed between the sleeve and the outwardly olEMt portions of the strap, said 
strand having correaponding upwardly diverging end portloos prodeeting ttom 
the upper ends of said upwardly extending leg portions each having an out- 
turned conduit wall engaging terminal, said upwardly diverging end portions 
being biased outwardly by the resiliency of the strand for urging the outturned 
terminals into frictional engagement with the wall of the conduit to support the 
charge enclosing sleeve in the conduit. Claims allowed, 1. 
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12510. Detonutiou vultuge measuring meauB. Deslonde R. de Boisblanc, Bartles- 

▼llle, Oklo., assignor to Phillips Fetrolnim Co., a eorporatton of Dela- • 
ware : U. S. patent 2^*004, Issoed Dee. 12. 196a 

The method of indic-nting the average amplitude of a sequence of voltage 
palsfis comprising the steps of traqsmitting tbe pulses In a frailty of dian- 
nels, Integrating tbe pulses in a first channel which resulting integral is a func- 
tion of the product of the average amplitude and average frequency of occur- 
lence of said pulses, creating a voltajre in a second channel proportional to the 
average frequency of occurrence of, l»ut indop^'ndont of the amplitude of, said 
jjulses, applying said Integral to move the indicator of an Indicating device, 
and applying said voltage from said second channel to control said indicating 
devioe to Tary the sensitivity thereof invenselj as a fnnctloii of tlie frequency 
of said pulses, whereby tbe average amplitude of said pulses is indicated^ 
Claims allowed, 15. 

12511. Detonation meter. Deslonde li. de Boisblanc, BartlesvlUe, Okla., as- 

signor to Phillips Petroleum Co., a corporation of Delaware: U. S.. 
patent 2,534,005, issued Dec. 12, 1950. 

In a detonation meter the < oiul)in:ition eomprising means producing electrical 
voltages in response to pressure changes, a low puss titter tuned to pass selected 
frequency components of detouation, an amplifier, a threshold device compristaig- 
a vacuum tube having a grid, an adjustable negative grid bias resistor for ssld. 
tube, said resistor being adjusted so that said threshold device amplifies only 
detonation generated voltages above a predetermined value, a rectifier, and 
integrating circuit and a vacuum tube voltmeter all connected in s^es in the- 
exact order set forth in this claim. — Claims allowed, 5. 

12512. Galvanometer. Carl A. Helland, Denver, Cola, assignor to Heiland Be^ 

search Corp., Denver, Colo., a corporation of Colorado: U. S. patent 
2,585.066, issued Dec 26, 1060. 

An electrical galvanometer c(Mnprlsing; a field structure having pole i^eces 
and a source of magnetic lines of force, a ribbon fixed at its ends with respect t» 

said field structure, a coil mounted on said ribbon for oscillatory movement 
between said iX)le pieces, a concave cylindrieal mirror mounted with its axis ex- 
tending vertically and imrullel to the axis of said ribbon for movement with said 
coil, and means for adjmjtiug said galvanometer bodily atiout the center of said 
mirror. Claims allowed. Id. 

12518. Projection-vibration indicator. Bernard William Smith, Winston-Salem,. 

X. C, assignor to Western Electric Co., Inc., New York, N. Y., a corpora- 
tion of New York: U. S. patent 2,535,326, issued Dec. 26, 1950. 

In a viliration-testincr apparatus, a light source, a viewing screen, a movable 
member having one end adapted to contact and vil)rate with a unit to ho tested, 
the other end of .said member having an ai^erture a<lapted to be intHri><).<ed and 
vibrate between the light source and the viewing screen, and means for project- 
ing an image of said aperture upon said screen whereby a movement of the snit^ 
being tested will be transmitted through the vibrating aperture Into a move- 
ment of an image of the aperture upon the viewing screen. Claims allowed, 12: 
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